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Mejyort  on  the  progress  of  the  Magnetic  Survey  and  the  researches 
connected  with  it  in  Sihlcim,  the  Khosia  Sills  and  Assam,  April 
to  December,  1855. — By  Heemahn  Schlagintweit,  Esq. 

FromH.  Schlagintweit  in  charge  of  the  Magnetic  Survey  of  India, 

To  Sir  James  Melvill,  K.  C.  B.  Secretary  to  the  Court  of  Directors 
of  the  Honorable  East  India  Company,  India  House,  London, 

Oowhatty,  December  12th,  1855. 

SiH, 

I have  the  honour  to  present  jou  a report  of  my  proceedings, 
in  that  part  of  the  Magnetic  Survey  of  India  which  has  been 
entrusted  to  me,  during  the  period  from  March  to  December. 

The  report  contains,  besides  an  abstract  of  the  chief  results,  the 
routes  we  have  followed  up  to  the  present  date. 

We  are  spending  the  present  winter  months  in  Central  Assam 
and  along  the  Bhootan  frontier,  from  hence  I intend  to  proceed  to 
Calcutta,  in  order  to  despatch  the  books  of  observations,  plans,  and 
drawings,  as  well  as  the  collections  of  geology  and  natural  history, 
to  the  India  House.  ' 

Erom  Calcutta  I intend,  after  my  plans  have  been  presented  as 
before  in  full  detail  to  the  Government  of  India,  to  proceed  through 
Bengal  to  the  western  parts  of  the  Himalayas. 

No.  LXXIX.— New  Seeies.  Von.  XXV. 
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2 Beport  on  the  Magnetic  Survey.  [No.  1. 

I am  particularly  happy  to  mention  the  valuable  assistance  which 
I have  received  in  every  way  from  the  Grovernment  of  India. 

I have  the  honour  to  be, 

Sir, 

Your  most  obedient  servant, 

Heemann  Schlagintweit, 

1. — Boutes  and  Geographical  Bemarks. 

I left  Calcutta,  April  5th,  proceeding  via  Kishnagur,  Dinagepore 
and  Tytaliah,  to  British  Sikkim.  My  draftsman,  Abdool  Cawder, 
went  the  same  way,  keeping  one  day’s  dawk  distance  in  order  to 
make  corresponding  barometric  and  other  observations. 

The  assistant,  Mr.  Adams,  went  by  the  steamer  to  Caragola  Ghat 
and  via  Purneah  to  Darjiling. 

After  a short  stay  in  Darjiling  and  its  environs,  we  proceeded 
up  to  the  ridge,  which  branches  off  from  the  central  mass  of 
Kuuchiujiuga,  and  extends  in  a southerly  direction,  near  the  south- 
ern borders  of  the  Sikkim  Himalaya.  Previous  official  propositions 
to  the  Sikkim  Eajah  for  permission  to  travel  in  his  dominions  were 
perfectly  unsuccessful,  though  Dr.  Campbell,  Superintendent  of 
Darjiling,  most  obligingly  and  with  true  scientific  interest  tried 
every  way  to  forward  my  plans.* 

The  range  extending  from  Tonglo  over  Chundunangee,  Phulloot, 
Gosah,  Siugalelah  to  the  mass  of  Kuuchinjinga,  allowed  me  not  only 
to  make  a very  complete  set  of  comparative  magnetic  and  physical 
observations  at  different  heights,  but  these  peaks  commanded  at 
the  same  time  one  of  the  most  splendid  views  of  the  snowy  peaks 
of  the  Eastern  Himalaya,  extending  20°  East  from  Chumalari  and 
30°  West  from  Kuuchinjinga. 

From  the  different  points  of  the  Singalelah  range  the  height  and 
position  of  the  snowy  peaks  were  most  carefully  measured  with  an 

* During  all  the  time  of  my  operations  in  Sikkim,  I enjoyed  Dr.  Campbell’s  as 
well  as  Mr.  Ifodgsoa’s  precious  and  unremitting  assistance ; I take  advantage,  with 
particular  pleasure,  of  this  occasion,  to  return  my  best  thanks  to  both  these 
gentlemen. 

It  is  scarcely  necessary  to  add  how  much  I was  assisted  by  Dr,  Hooker’s  pre- 
vious researches  in  this  part  of  the  Himalayas. 
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Ertel’s  universal  instrument  and  a theodolite  by  Trougbton  and 
Simms. 

The  detail  of  these  measurements  has  been  combined  with  draw- 
ings, in  which  a given  angular  value  was  made  equal  to  a unit  of 
linear  measure ; in  the  coloured  drawings  of  Tonglo  and  Phulloot 
one  millemeter  is  equal  to  five  minutes,  and  though  by  this  scale 
the  full  panorama  of  360°  extended  to  a length  of  4.2  meters,  it 
allowed  me,  at  the  same  time,  to  enter  with  full  detail  into  the 
topographical  structure  of  the  district.* 

I intended  to  proceed  from  Phulloot  along  the  ridge,  forming  from 
that  place  the  boundary  between  Nepal  and  the  Eajah  of  Sikkim’s 
territories,  over  the  summits  as  far  as  possible  to  the  central  groups, 
but  we  had  been  observed  by  the  Nepalese  (our  fires  during  the 
night  being  seen)  and  there  came  up  first  a few  Nepalese  sepoys,  and 
then  a native  officer  with  twenty  sepoys,  sent  by  Karak  Bahadoor, 
whose  corps  was  stationed  near  the  Wallanchoon  Pass,  on  the  frontier 
of  Thibet  and  Nepal.  They  at  first  seemed  not  disinclined  to  allow 
at  least  a limited  progress,  but  soon  after  leaving  Phulloot  we  were 
surprised  by  a man,  who  had  evidently  waited  some  days  for  our 
passing,  who  brought  fresh  orders  for  the  sepoys,  who  had  come 
up  and  were  now  accompanying  us,  absolutely  forbidding  them  to 
allow  us  to  go  on. 

After  repeated  negotiations,  we  succeeded  in  getting  a few  miles 
further,  to  the  Chungtaboo  mountain,  where  we  were  obliged  to 
return,  all  supplies  being  denied  us,  aud  some  of  our  coolies,  who 
were  Nepalese,  being  threatened  that  they  would  be  made  prisoners. 

I returned  to  Darjiling  after  an  absence  of  seven  weeks  aud 
continued  my  stay  in  British  Sikkim  till  tlie  15th  August,  occupied 
with  another  series  of  magnetic  observations  aud  in  completing 
the  materials  for  a map  of  equi-distant  horizontal  contour  lines  for 
British  Sikkim. 

* The  drawings  of  the  same  range  of  mountains  having  been  made  from  different 
points  of  known  position,  they  form  pictures  complimentary  to  each  other,  like 
stereoscopic  pictures,  allowing  me  to  lay  down  roughly  in  a map  many  more  points, 
if  required,  than  could  be  fixed  by  triangulation. 

The  number  of  drawings  in  Sikkim  now  deposited  in  the  Surveyor  General’s 
Office  is  100  to  120. 

B 2 
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This  map,  in  the  scale  of  three  inches  to  two  miles,  proportion 
1 : 42240,  was  sent  to  Capt.  Thuillier,  Surveyor  General’s  Office, 
Calcutta,  where,  through  the  kind  assistance  of  Capt.  Thuillier, 
copies  are  now  being  made  which  will  be  added  to  the  next  report. 

We  chiefly  used  a portable  levelling  instrument,  consisting  of  a 
divided  wheel  and  a diopter  for  tracing  the  level  lines  from  500  ft.  to 
500  ft.  vertical  distance ; with  these  measurments  were  combined 
the  determination  of  the  inclinations  of  slopes  by  a very  sensible 
Clinometer. 

As  the  latter  process  gives  very  material  assistance  in  cases 
where  every  point  is  not  accessible  (from  want  of  roads  as  well  as 
particularly  from  the  luxuriant  vegetation),  I may  mention  in  a few 
words  how  we  proceeded  to  deduce  from  the  inclinations  the  form 
of  the  lines  required.  The  horizontal  projection  (P)  of  a unit  of 
vertical  height  [500  ft.  in  the  present  case]  varies  with  the  inclina- 
tion (I)  of  the  surface,  being  the  cotangent  of  the  angle  of  inclina- 
tion multiplied  by  the  height  taken  as  the  standard  (P  = cot. 
I.  X 500.) 

Beginning  therefore  at  a point  whose  height  was  measured  and 
coincided  with  the  full  multiple  of  500  ft.,  the  projection  in  the 
map  of  the  next  point  500  ft.  higher  can  be  deduced  from  the  for- 
mula above  mentioned. 

We  calculated  a table  containing,  in  inches  and  its  decimal  frac- 
tions from  degree  to  degree,  the  values  of  P reduced  to  the  propor- 
tion of  1 ; 42240  of  which  I give  a few  numbers  as  an  example. 


Angle  of  declivity. 

Horizontal  distance  of  two 

degrees. 

Log  cot. 

contour  lines  in  the  plan, 
inches. 

0 

-n 

CD 

10 

0.7537 

0.806 

20 

0.4389 

0.390 

30 

0.2386 

0.203 

40 

0.0762 

0.169 

50 

9.9238 

0.119 

The  points  with  which  the  steps  from  500  ft.  to  500  ft.  coincided 
being  thus  found  on  the  different  slopes,  their  combination  gives  the 
equi-distant  contour  lines  as  an  immediate  result. 

We  left  Darjiling  August  19th  to  go  by  boat  to  the,  foot  of  the 
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Khosia  hills.  I followed  the  course  of  the  Mahanuddy,  Ganges, 
Megna,  and  Soormah  rivers,  whilst  my  draftsman  went  by  the  Teesta 
in  order  to  make  a plan  of  the  river.* 

We  arrived  at  Sylhet  September  23rd,  and  at  Cherrapunji  Sept. 
29th. 

After  visiting  the  different  places  of  particular  geological  interest 
near  the  Southern  slope  of  the  Khosia  hills,  and  taking  a series  of 
angles  to  determine  the  positions  of  spurs  descending  from  the 
plateau  of  Jynteah,*  we  passed  through  the  interior  of  the  Khosia 
hills  and  descended  into  the  valley  of  the  Brahmaputra  at  Gowhatty. 
As  the  conditions  were  here  particularly  favourable  for  calculating 
the  discharge  of  water  in  the  Brahmaputra,  the  river  passing  through 
a channel  very  well  defined  and  pretty  regular,  we  tried  to  determine 
its  amount. 

I found,  per  second, 

318,200  cubic  feet  during  the  time  of  low  water. 

894,700  cubic  feet  during  the  time  of  high  water. 

A detailed  account  of  the  operations  connected  with  this  deter- 
mination is  given  in  the  latter  part  of  my  report.f 

We  are  now  visiting  the  Northern  part  of  central  Assam  near  the 
Bhootan  frontier,  the  Assistant,  Mr.  Adams  and  the  draftsman, 
Abdool,  are^on  their  way  to  Jypore  to  see  the  coal  and  lime  formation, 
at  Namding.  Their  directions  are  to  go  from  thence  by  the  Boree 
Diking  and  Noh  Diking  to  Sudeiya,  and  thence  to  Gowhatty. 

II. — Magnetic  Observations. 

At  Darjiling  a complete  set  of  «nagnetic  observations  was  made 
immediately  after  our  arrival  in  Sikkim  from  the  15th  to  I7th  of 
April,  and  a second  series  after  our  return  from  the  Nepalese 
frontier  at  the  end  of  July  ; on  the  latter  occasion  three  little  houses 
of  bamboo  were  built  in  order  to  protect  the  instruments  for  com- 
parative observations  on  the  daily  variations. 

2.  At  Tonglo  complete  observations  from  the  12th  to  15th  of  May. 

* This  plan  will  also  be  added  to  the  next  report,  it  is  now  in  the  hands  of  Capt 
Thuillier,  with  the  plan  before  mentioned. 

t A section  of  the  river  1 : 1000  and  a plan  1 : 5000  added  to  the  report. 
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3.  At  Phulloot  [11,900  ft.]  besides  the  determination  of  the  de- 
clination, absolute  intensity  (by  vibration  and  deflection),  and  dip, 
the  daily  variations  of  these  elements  were  observed  during  a succes- 
sion of  five  days. 

4.  Por  estimating  the  influence  of  height  on  the  intensity  of 
magnetism  more  directly,  the  passage  of  the  little  Eungeet,  vrhich 
lies  between  Phulloot  and  Darjiling,  and  which  we  reached  a few 
days  after  leaving  Phulloot,  was  particularly  favourable,  and  careful 
observations  of  the  deflection  were  made. 

G.  In  order  to  compare  the  Himalayan  station  with  the  plains,  a 
set  of  observations  was  made  at  Beriadangee,  near  Kissengunj  on 
the  shore  of  the  Mahanuddy,  and  only  sixty-six  miles  distant  from 
the  foot  of  the  mountains  in  a direct  line. 

7.  Eampore  Bauleah — dip  and  vibration  ; the  cloudy  state  of  the 
weather  by  day  and  night  prevented  the  determination  of  the 
declination.* 

8.  Cherrapunji  complete  observations. 

9.  Gowhatty  * * 

In  the  following,  I give  an  abridged  account  of  some  results  of 
these  observations : 

The  calculations  of  the  absolute  value  of  these  elements  depend 
as  well  upon  the  change  in  the  magnetism  of  the  magnets  employed, 
as  upon  the  regular  changes  of  terrestial  magnetism,  corresponding 
to  the  time  of  observation. 

The  latter  element  must  be  deduced  hereafter  from  the  observatories 
of  Madras  and  Bombay ; in  reference  to  the  magnets,  all  care  has 
been  taken  to  prevent  irregular  changes  of  magnetism,  bj'^  a most 
careful  transport,  and  by  keeping  a pair  in^  one  box  (in  opposite 
corners)  the  poles  being  in  opposite  directions. 

The  declination  in  Sikkim  varied  between  3°  9'  and  3°  15'  for  the 
different  places  of  observation. 

At  Cherrapunji  the  declination  was  West,  2°  10',  a very  unex- 
pected result,  probably  connected  with  the  amount  of  magnetic  iron 
in  the  central  parts  of  the  Khosia  hills,  the  sandstones  of  the  plateau 

* 1 was  assisted  here  by  Mr.  Herschel,  Mr.  Adams  being  laid  up  with  remitting 
fever. 
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of  Cherra,  as  well  as  the  slates  of  Myrung,  showing  no  trace  of 
magnetism,  even  when  pieces  were  brought  nearly  in  contact  with 
the  dip  needle,  as  well  as  with  the  horizontal  magnet  in  the  deflec- 
tion apparatus. 

At  Gowhatty  the  declination  was  found  to  be  1°  41'  E. 

The  horizontal  intensity  of  magnetism  was  found  decidedly  to 
decrease  with  the  height,  as  resulting  particularly  from  the  observa- 
tions on  the  little  Eungeet,  and  at  the  summit  of  Phulloot,  with  a 
difference  of  level  exceeding  10,000  feet.  Before  giving  the  amount  of 
decrease  in  numbers,  I wish  to  compare  with  my  own  the  correspond- 
ing observations  made  by  my  brothers  in  the  Western  Himalayas. 

The  results  of  the  determination  of  the  dip  also  tend  to  show  a 
decrease  of  the  vertical  force  of  magnetism. 


I had  at 

Darjiling,  April  19th, 36°  28'985. 

July  30th,  36»  31-160. 

Tonglo  10,000  ft.  May  12th,  36°  22-04. 

Phulloot,  [the  difference  in  latitude  making  the  dip  greater.] 

June  9th,  36°  46-875. 

At  the  other  stations  the  dip  was  the  following : — ^ 

Beriadangee,  Ang.  17th,  35°  11-595. 

Eampore  Bauleah,  August  28th,  ....  30°  57' 75. 

Clierra,  October  23rd,  33°  34-26. 

Gowhatty,  December  10th, 35°  18'73. 


Together  with  the  magnetic  observations,  the  meteorological  ele- 
ments, pressure,  temperature,  and  moisture  of  the  atmosphere, 
and  the  direction  of  the  wind,  were  minutely  observed  and  deter- 
minations of  latitude  and  longitude  combined. 

III. — Meteorology. 

A set  of  meteorological  observations  embracing  the  temperature 
of  the  air,  the  moisture,  the  pressure  of  the  atmosphere,  direction  of 
the  wind,  and  the  temperature  of  the  ground  at  different  depths,  had 
been  made  with  great  regularity  in  every  place  we  passed  through  or 
where  we  made  a stay. 

I add  to  this  report  the  hourly  means  of  a set  of  observations 
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made  in  localities  of  particular  interest  on  account  of  their  height, 
Tonglo  exceeding  10,000  ft.,  Phulloot  nearly  reaching  12,000  ft. 

The  thermometer  readings  in  the  following  tables  are  corrected 
for  the  errors  of  the  instruments,  which  had  been  most  carefully 
ascertained  before  our  departure  from  Europe  at  the  Kew  Observa- 
tory aud  examined  during  our  stay  in  India  every  three  or  four 
mouths. 

The  readings  of  the  barometer  are  reduced  to  the  freezing  point. 

The  instruments  for  determining  the  temperature  of  the  ground 
were  corrected  of  their  index  errors  and  also  reduced  to  the  true 
temperature  of  the  stratum  in  which  the  bulb  of  the  instrument 
stood,  a correction  instrument,  containing  only  a capillary  column  of 
mercury  without  a bulb,  being  immersed  in  the  same  stratum. 

In  the  following  tables  the  variation  is  given  for  every  full  hour. 
The  direct  observations  included  the  time  from  5 a.  m.  to  10  p.  m. 
Minima  and  maxima  were  also  registered.* 

These  observations  were  projected  on  a paper  covered  with  square 
millimeters,  aud  the  hourly  changes  for  the  hours  without  observa- 
tions were  read  off  from  the  curves  traced  out  for  every  day. 

At  Tonglo  I left  an  observer  after  our  departure,  aud  the  observa- 
tions have  thus  been  continued  there  from  May  to  August  without 
interruption. 

^ Sometimes  observations  were  made,  but  not  so  regularly,  at  different  hours  of 
the  night. 
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. At  the  summit  of  Tonglo  the  observations  on  the  temperature  of  the  air,  and  on  tiie  moisture, 
the  temperature  of  surface  of  the  ground,  etc.  had  been  continued  by  an  observer  left  there  till  to 
departure  from  Sikkim  in  August. 


Temperature  oj  the  ground,  Tonglo,  from  May  \Qth  to  May  \Gth,  inclusive,  1855 

Surface. 
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III. 

Daily  variation  of  the  Barometer — Millimeters  reduced  to  0°  C=32°  F.,  Tonglo,  from  May  1 ^th  to  May  1 Qth,  inclusive. 


13 


1856.] 


Report  on  the  Magnetic  Survey. 


00 


Oi 

(M 


CO 


00 

(M 


CO 


CO 


o 

^ 


a ^ 
£ d 

C § GO 
o g lo 


CO 

(M 

lO 


CO 


lO 


lO 


LO 


Cl 


Cl 

»c 


GO 

Cl 

IC 


as 


CT5  — Cl 
^ Id  00  CO 

r-H  aO  aO  ^ 

Ci 

^ ^ 


o 

1 

496.68 
496.81 
j 494.92 

1 

496.67 

496.69 

495.35 

00 

i 

496.59 

496.32 

495.25 

496.46 

496.17 

494.99 

CO 

496.30 

496.67 

494.83 

uo 

496.18 
I 496.13 
496  53 

496.23  1 
496.03  1 
494.54 

CO 

496.08 

495.99 

494.55 

CM 

496.12 

4.95.97 

495.56 

rH 

496.08 

495.95 

494.58 

1 

M.N. 

496.04 

495.94 

494.59 

1 

fl  S 


Id 

Cl  ^ 

2 o 


Cl 

o o 


Oi  Id  CO 
Cl 

a d ^ 

»=rH  3 


N.  1 2 3 4 5 6 7 8 9 10  1 1 General 

mean. 

496.62  496.54  495.84  495.60  495.50  495.43  494.88  495.27  4.95.57  495.72  4.95.83  495.91  496.08 

496.57  4.96.31  496.20  495.96  495.88  495.85  495.78  495.78  495.83  495.91  495.95  495.97  496.12 

494.96  494.64  494.33  494.13  494.05  494.00  494.08  494.07  494.47  494.54  494.79  494.81  494.67 


li 


lieport  on  the  Magnetic  Survey.  [Xo.  1. 

In  the  following  resume  I will  try  to  collect,  in  the  form  of  an 
extract  from  our  journals,  some  meteorological  phenomena  which 
seemed  to  me  particularly  interesting,  either  in  their  more  general 
character  or  from  peculiarities  characteristic  of  the  regions  explored. 

Decrease  and  variation  of  the  temperature  of  the  air. 

Comparing  the  Sikkim  Himalaya  in  general  with  the  plains,  it  is 
very  manifest  that  the  law  of  decrease  of  temperature  for  the  annual 
and  monthly  means,  as  particularly  for  the  extremes  of  single  davs, 
is  a very  different  one  from  the  plains  to  the  range  of  mountains 
not  exceeding  6000  or  7000  feet,  and  not  very  distant  from  the 
plains — and  from  these  mountains  to  the  higher  parts  of  the  central 
Himalayas.  In  the  first  case  the  decrease  is  much  more  rapid  than 
in  the  second. 

The  temperature  also  of  the  lower  part  of  the  hills  in  the  neigh- 
bourhood of  the  plains  is  frequently  affected  by  the  fog,  which 
rapidly  ascends  along  the  slopes,  and  does  not  change  the  tempera- 
ture of  the  air  confined  between  the  vesicles  of  vapour  at  a rate 
corresponding  to  the  variation  of  their  height. 

A similar  difference  iu  the  laws  of  decrease  of  temperature  is 
also  clearly  observable  in  the  Khosia  hills,  though  on  a smaller  scale  ; 
their  steep  fianks  facing  the  south,  and  the  gentle  elevations  of  the 
ridges  based  on  the  plateaux  succeeding  in  the  interior,  present  a 
configuration  particularly  adapted  to  show  such  modifications.  Iu 
Assam,  we  got  a very  valuable  set  of  meteorological  observations 
communicated  to  us  through  the  kindness  of  Col.  Jenkins,  which, 
combined  and  reduced  by  our  own  observations,  will  allow  us  to 
trace  the  thermic  lines  with  great  detail. 

The  temperature  of  the  ground,  of  rivers,  and  of  springs,  has  been 
always  carefully  observed. 

I add,  as  an  interesting  object. for  comparison  with  the  preceding 
tables,  some  numbers  obtained  in  Gowhatty,  Central  Assam,  the 
instrument  being  employed  on  ground  covered  with  short  grass. 
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Gowhatty,  Dec.  1855. 

Absolute  Extremes. 

max. 

min. 

Surface  of  the  qrounxl,  

6 

A.  M.  20.4 

16.2 

10 

A.  M.  22.0 

18.3 

2 

p.  M.  26.4 

23.4 

6 

p.  M.  22.4 

18.5 

At  0.3  meters,  (11.9  inches)  below  the  surface. 

6 

A.  M.  23.5 

19  2 

10 

A.  M.  23.4 

19.3 

2 

p.  At.  24.8 

20.1 

6 

p.  M.  24.5 

20.4 

At  1 meter,  (3 /if.  3 in.)  below  the  surface. 

6 

A.  M.  25.9 

23.0 

10 

A.  At.  25.9 

23.0 

2 

p.  M.  26.5 

23.0 

6 

p.  At.  26.0 

23.0 

The  temperature  of  the  Brahmaputra  near  Gowhatty  had  a daily 
variation  of  1°  6 between  18.0  and  16.4. 

The  height  corresponding  to  a decrease  in  the  temperature  of 
springs  of  1°  C.  is  larger,  the  decrease  is  less  rapid,  in  comparing 
Assam  with  the  Khosia  hills,  than  in  comparing  Sikkim  with  the 
plains  of  Bengal,  in  the  latter  case  the  corresponding  height  varied 
between  700  and  760  feet  English. 

The  snow  line  could  be  very  well  measured  and  its  variation 
ascertained  during  our  stay  on  the  Singalelali  ridge,  though  we  were 
prevented  from  proceeding  ourselves  to  the  foot  of  the  snow. 

"We  found  a decided  difference  between  its  anuual  variation  on  the 
isolated  peaks  in  the  spurs  of  southern  direction  and  on  the  flanks  of 
the  central  parts.  In  the  first  case,  the  snow  line  goes  steadily  up 
till  the  beginning  of  the  rains,  and  shows  the  great  periodical  oscil- 
lations, its  maximum  being  attained  near  the  middle  of  July.  In 
the  inner  parts,  much  less  accessible  to  the  tropical  rains,  the  maxi- 
mum of  snow  line  coincides  with  the  end  of  August.  In  a lateral 
valley  of  Phulloot,  a snow-bed  was  found  in  the  beginning  of  J une, 
but  not  lasting.* 

* Moisture  of  the  atmosphere — rain,  8fc.  This  snow,  first  seen  by  one  of  my 
shooters,  was  reported  to  me  as  an  immense  hailstone,  the  solid  nature  of  the  ice 
nearly  concealing  its  origin  ; many  reports  of  enormous  hailstones,  so  often  men- 
tioned in  the  lower  parts  of  the  Himalayas,  might  probably  be  traceable  to  a simi- 
lar origin. 
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Rain. — IMaiiy  instances  have  been  observed  sliowing  the  quantity 
of  rain  to  be  sometimes  of  very  local  occurrence,*  and  its  distribu- 
tion as  much  modified  by  the  configuration  and  topographical  position 
of  the  surface  receiving  the  rains,  as  by  the  more  general  laws  of  the 
movements  of  the  atmosphere. 

Places  on  a steep  declivity  facing  large  plains  are  particularly 
exposed  to  large  quantities  of  rain,  which  exceeds,  for  instance,  in 
Cherra,  the  annual  mean  of  600  inches. 

It  is  very  remarkable  that  at  Cherra  the  proportion  between  the 
rain  during  the  day  and  the  night  is  on  an  average  like  2 to  3,  very 
often  exceeding  that  proportion,  but  in  the  months  after  and  before 
the  rainy  season,  the  daily  variation  of  the  heights  of  the  clouds  is 
quite  differeut,  the  night  being  generally  very  clear  and  cloudless. 

The  great  quantity  of  dew  in  the  tropics  seemed  an  object  worthy 
of  particular  attention. 

We  tried  in  the  Khosia  hills,  and  afterwards  in  central  Assam,  to 
determine  the  quantity  of  dew ; the  details  of  one  series  of  experi- 
ments are  given  in  the  following  pages.  I add  that  the  absolute  quan- 
tity is  much  inferior  to  what  the  first  appearance  of  the  substances 
exposed  and  the  size  of  the  drops  made  us  expect,  but  a closer  inspec- 
tion explains  it  very  well,  by  the  distances  of  the  drops  from  each 
other;  a second  experiment  at  Cherra  gave  for  black  wool  0.4  to  0.5 
millimeters,  one  at  Gowhatty  0.6,  the  quantity  of  water  in  the  at- 
mosphere decreasing  with  the  mean  daily  temperature  more  rapidly 
than  the  radiating  power  increases  with  the  elevation  above  the 
plains. 

Experiments  for  the  determination  of  the  quantity  of  dew  and 
the  relative  radiating  power  of  different  substances. 

Niglit  at  Cberrapunji  from  2Sth  to  29th  of  October,  perfectly 
clear,  very  small  low  cumuli,  height  not  exceeding  3°,  disappeared 
after  10  p.  m. 

Substances  exposed  at  7h.  30'  p.  M.  Oct.  28th.  Taken  to  the  balance 
at  lOh.  10'  A.  ii.  Oct.  29th. 

The  following  substances  were  exposed. 

No.  1. — Empty  paper  box. 

No.  2. — Black  wool  (very  fine  black  colour). 

* At  Darjiling  we  liad  on  the  12th  of  jVugust,  1855,  1.15  inches  in  hours, 
and  no  rain  fell  at  the  military  sanatarium  not  two  miles  distant. 
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No.  3. — White  wool  (very  fine  white  colour). 

No.  4. — Black  vegetable  earth  (as  formed  naturally  in  little  con- 
cavities of  the  rocks,  not  quite  black,  a little  reddish). 

No.  5. — Quartz  sand  from  a river,  formed  of  decomposed  sand- 
stone rocks. 

No.  6. — Short  grass,  imitating  the  natural  surface  in  the  flat  of 
Cherra  by  being  cut  olf  aud  arranged  in  the  box  points  upwards. 

No.  7. — Dark  grey  slate  from  Myrung  with  a very  uniform  smooth 
surface. 

These  substances  were  exposed  in  the  following  way.  A double 
stratum  of  light  bamboo  mats  was  spread  over  short  grass  ; length 
of  the  mats  25  meters,  breadth  1.4  meters.  The  paper  boxes  were 
disposed  so  as  to  have  the  greatest  possible  distance  from  each  other 
and  from  the  borders  of  the  mats. 

The  empty  paper-box,  weighed  at  the  very  beginning  and  at  the 
very  end,  was  during  the  night  protected  from  radiation  and  dew  by 
being  placed  on  the  grass,  supported  by  a large  cake  of  wax,  and 
covered  by  a bamboo  umbrella  with  a stick  of  0.4  meter  height. 

In  this  way  we  obtained  the  changes  of  weight  of  the  paper  cases, 
produced  by  absorption  during  the  night  and  evaporation  during  the 
stay  in  the  room. 

Weights. 

Increase 

of 

Weights 

in 

Grammes. 

1. — Empty  box  weighed  first  and  last  for  giving  a correc- 


tion for  the  absorption  of  moisture  by  the  paper,  ....  0.174 

2.  — Black  wool,  4.019 

3.  — White  wool, 3.791 

4.  — Black  vegetable  earth, 2.211 

5.  — Quartz  Sand, 1 .965 

6.  — Grass, 2.631 

7.  — Dark  grey  Slate,  0.904 


The  change  of  weight  in  the  test  paper  box  having  been  0.174 
grammes,  this  amount  is  to  be  deducted  from  aU  the  substances 
from  No.  2 to  No.  6 inclusive.  Besides  this,  the  weights  of  the  two 
kinds  of  wool  and  the  grass  must  be  corrected  for  a small,  but  appre- 
ciable, quantity  of  moisture  lost  during  the  stay  in  the  room  before 
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their  turn  came  to  be  weighed ; this  quantity  was  ascertained  by 
weighing  them  a second  time,  and  putting  the  loss  thus  ascertained, 
during  a given  difference  of  time,  proportional  to  the  time  which 
elapsed  between  the  moment  when  they  were  brought  into  the  room 
and  the  moment  when  their  turn  for  being  weighed  came. 

The  corrections  thus  obtained  are  : — 

grammes. 


For  No.  2. — Black  wool  weighed  first, 0 000 

3.  — White  wool, 0.G79 

4.  — Black  earth, 0.012 

5.  — Quartz  sand,  0.020 

6.  — Grass, 0.310 


Dark  grey  slate  could  not  be  managed  in  the  same  way,  the  water 
being  taken  off  by  blotting.  The  loss  may  be  considered  as  in- 
appreciable, the  water  forming  well  defined  drops  not  extended  by 
capillarity  over  so  large  a surface  as  in  the  other  substances. 

The  corrected  increase  of  weight  is  therefore ; — 


Difference  be-  Correction  Correction  Real 
tween  1st  & 2nd  for  absorp-  for  evapo-  increase 


Weighing, 

tion  gram- 

ration  grammes. 

grammes. 

mes. 

grammes. 

For  No.  2. — Black  wool,. . . . 

4.019 

— 0.174 

0.000 

3.845 

3. — White  wool,  .. 

3.791 

— 0.174 

-f  0.079 

3.696 

4. — Black  earth,  .. 

2.211 

— 0.174 

+ 0.012 

2.049 

5. — Quartz  sand,  . . 

1.965 

— 0.174 

+ 0.020 

1.711 

6. — Grass 

2.G31 

— 0.174 

+ 0.310 

2.767 

7. — Dark  gi-ey  slate. 

0.904 

.... 

.... 

0.904 

To  facilitate  the  conversion  of  the 

weights  in 

vertical  heights 

of  the  stratum  of  water  deposited  in  the  form  of  dew,  the  boxes 
containing  the  different  substances,  as  well  as  the  stones,  were  made 
as  nearly  equal  to  a square  decimeter  as  we  could,  but  the  moisture 
allowed  the  boxes  to  extend  their  edges,  and  it  was  not  possible  to 
mark  the  stones  with  sufficient  accuracy  without  a useless  waste  of 
time,  the  real  surfaces  had  therefore  to  be  ascertained  after  the 
experiments.  This  was  done  by  putting  them  on  a paper  covered 
with  square  centimeters  and  square  millimeters,  tracing  the  upper 
contour  line,  and  counting  the  number  of  little  squares  thus  en- 
closed. 
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The  surface  of  the  slate  was  found  100.54  square  centimeters,  the 
boxes  on  an  average  101.75  square  centimeters,  varying  only  be- 
tween 101.70  and  101.80  square  centimeters. 

The  temperature  of  the  air  was 

Dry  bulb.  Wet  bulb. 


October  28th  6 p.  m 15.6  13.6 

October  28th  10  p.  M 13.6  11.8 

October  28th  to  29th,  minimum, 12.9 

October  29th,  6 a.  m 14.4  14.2 


Therefore  the  gramme  of  dew  (distilled)  water  may  be  considered 
equal  to  one  cubic  centimeter  without  any  correction  for  the  change 
in  the  volume  of  water  by  temperature.  The  weight  of  the  dew 
deposited  is,  after  the  reduction  to  100  square  centimeters ; — 

grammes. 


For  No.  2. — Black  wool,  3.78 

3.  — White  wool 3.63 

4.  — Black  vegetable  earth, 2.01 

5.  — Quartz  sand, 1.68 

6.  — Grass,  2.72 

7.  — Dark  grey  slate,  0.90 


Which  gives  the  following  thickness  of  the  deposited  stratum  of 
water  in  millimeters  and  decimals  of  millimeters  and  in  decimals  of 
the  English  line  (.1  inch)  ; — 

M,  M,  Lines. 


For  No.  2. — Black  wool, 0.38  0.150 

3.  — White  wool,  0.36  0.142 

4.  — Black  vegetable  earth,  0.20  0.079 

5.  — Quartz  sand,  0.17  0.067 

6. — Grass, 0.27  0.107 

7.  — Dark  grey  slate, ..  0.09  0.035 


The  radiating  power  may  be  considered  as  proportional  to  the 
quantity  of  water  deposited.  Making  the  quantity  deposited  on  the 
black  wool  1000,  we  get  the  following  numbers  corresponding  to  the 
different  radiating  powers. 


Black  wool,  . . . 1000 

White  wool,  980 
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Black  vegetable  earth, 527 

Quartz  sand, 447 

Grass,  713 

Dark  grey  slate,  233 


Winds. 

As  an  observation  of  a more  general  nature,  I may  mention  that 
in  Sikkim  North  winds  are  scarcely  ever  observed  at  heights  below 
10,000  feet,  the  large  central  masses  protecting  at  a remarkable 
distance  the  lower  ranges  to  the  South  of  them. 

In  the  valley  of  the  Brahmaputra  a regular  daily  variation  takes 
place,  particularly  in  the  cold  season. 

During  the  day  East  and  North-East  winds  follow  the  main  direc- 
tion of  the  valley,  in  the  night  South  winds  descend  (which  are  the 
prevailing  winds  in  the  Naga,  Khosia,  and  Garrow  moimtain  ranges) 
into  the  valley  of  the  Brahmaputra,  after  the  ascending  current  has 
ceased.  The  Southerly  wind  does  not  follow  immediately  after  sun- 
set, but  much  later,  from  9 to  10  p.  ii.  This  discordance  in  time 
seems  to  show  that  this  phenomenon  is  caused  to  a great  extent  by 
the  cessation  of  the  ascending  current  in  the  lower  part  of  the  course 
of  the  Brahmaputra,  where,  during  the  day,  an  ascendant  current  is 
originated  over  a much  larger  surface.  The  daily  variation  of  the 
barometer  is  decidedly  affected  by  these  changes  in  the  currents  of 
the  air. 

Composition  of  the  atmosphere. 

1.  — Experiments  have  been  made  about  the  quantity  of  carbo- 
nic acid  contained  in  the  atmosphere,  which  increases  decidedly  at 
great  heights  and  shows  remarkably  great  variations  in  regions  ac- 
cessible to  clouds  rapidly  ascending  from  the  plains. 

2.  — Iodized  papers  (got  directly  from  Prof.  Schonbein)  were  re- 
gularly used  for  getting  the  measurement  of  ozon.  At  DarjUiug,  Cal- 
cutta, and  Gowhatty  continuous  observations  were  made.  In  the 
plains,  particularly  in  jheels,  we  found  the  colouration  of  the  paper 
(the  number  increasing  with  the  increase  of  ozon)  to  be  1 to  1.5 ; 

at  Darjiling  . June,  day  4.5  night  7.1. 

July  „ 3.3  ,,  4.8. 
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A.t  heights  of  from  10,000  to  12,000  feet,  we  got  nearly  always  10 
(the  last  number  of  the  scale)  if  the  papers  were  exposed  twelve 
hours ; this  allowed  us  to  take  a shorter  time  of  exposition  aud  to 
shew  the  variation  at  intervals  of  3 hours  during  the  day. 

JElectricity. 

The  most  violent  electric  discharges  take  place  immediately 
before  the  rains  or  at  their  first  beginning. 

In  May  I found  the  electricity  on  isolated  peaks  of  10,000  to 
12,000  feet,  in  clear  days,  five  times  greater  than  in  the  plains. 

Optical  phenomena  of  the  atmosphere. 

The  plains,  as  well  as  the  mountains  of  Sikkim  offered  a great 
variety  of  interesting  optical  phenomena,  of  which  the  following 
may  be  mentioned  in  a few  words. 

The  blue  colour  of  the  sky  is  in  the  plains  of  India  much  darker 
than  in  higher  (Northern  or  Southern)  latitudes,  but  the  darkness 
of  the  sky  does  not  increase  with  the  height  in  the  same  ratio  as 
in  Europe.  At  heights  of  10,000  to  12,000  feet,  the  absolute  bright- 
ness of  the  sky  is  even  greater  than  at  the  same  height  in  Europe 
between  45“  and  47“  of  North  latitude. 

The  highest  temperature  we  observed  on  a black  bulb  thermo- 
meter lying  on  black  wool  was  74“  C.  = 165°  Eht,  July,  Darjiling, 
7,200  ft.  English.  ' 

During  our  stay  at  a greater  height,  we  had  never  an  entirely 
clear  insolation  after  Ilf  a.  m. 

The  second  colouration  of  the  snow  after  sunset  had  not  been 
hitherto  observed  in  tropical  climates  (see  Humboldt’s  Cosmosj 
vol.  IV). 

We  had  some  difficulty  in  observing  this  phenomenon,  since  at  sun- 
set it  is  generally  very  foggy  in  Sikkim  ; but  on  two  occasions,  parti- 
cularly June  2nd  from  Phulloot,  it  was  as  plainly  visible  aud  as  well 
defined  as  I ever  saw  it  in  the  Alps.  Besides  this,  I was  told  by 
Dr.  Campbell,  that  after  the  rainy  season  it  is  very  often  to  be  seen 
extending  over  all  the  snowy  peaks,  aud  visible  a considerable  time 
after  sunset. 

The  chemical  action  of  light,  determined  as  formerly  described  in 
our  “new  researches  in  Alps,”  was  found  in  maximo  to  be  number 
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68  of  a coloured  scale  in  the  plains,  and  number  30  on  Phulloot, 
decreasing  consequently  with  elevation. 

From  Phulloot,  a particular  modification  in  the  transparency  of 
the  air  was  observed  June  4th.  A few  minutes  after  sunrise  the 
shadow  of  the  mountain  was  seen  as  plainly  as  possible,  and  never- 
theless all  the  objects  in  the  same  direction  were  visible,  only  a little 
less  distinct,  through  it,  the  flue  haze  being  just  thick  enough  to 
show  the  limits  between  its  illuminated  and  shaded  part,  and  allow- 
ing objects  at  the  same  time  to  be  seen  through  it,  as  through  a 
very  thin  curtain. 


IV. — Geological  Observations. 

In  Sikkim  the  rocks  are  all  crystalline  and  metamorphic  without 
limits  so  well  defined  as  to  enable  me  to  distinguish  them  in  a geolo- 
gical map ; but  in  these  districts,  the  direction  of  joints  and  cleavage 
showed  many  interesting  relations  with  the  form  and  direction  of  the 
valleys  and  with  the  inclination  of  the  surface. 

The  cleavage  has  a predominant  dip  to  N.  45°  E.  and  is  gener- 
ally very  steep,  which  causes  not  uufrequently  the  slopes  of  the 
mountains  to  be  steeper,  where  they  coincide  with  the  direction  of 
the  surface  of  the  stratification,  than  on  the  opposite  flanks. 

In  the  valley  of  the  Mahauuddy,  two  miles  below  its  junction  with 
the  Eatiang,  a system  of  sandstone  containing  tertiary  coal  was 
examined. 

The  coal  at  this  place  is  of  very  good  quality,  but  does  not  reach 
the  surface  in  very  large  masses  ; more  of  the  same  coal  is  to  be  seen 
on  the  left  shore  of  the  Mahanuddy. 

The  sandstones  dipped  to  N.  6°  E.  inclination  30°;  they  are  foh 
lowed  by  marls,  probably  corresponding  in  age  to  the  limestone 
overlying  the  coal  in  the  Khosia  hills. 

In  the  Khosia  hills,  the  valuable  geological  map  of  Mr.  Oldham 
allowed  of  but  few  additions,  and  these  particularly  in  reference  to 
cleavages.  I found  one  direction  of  the  cleavage  iu  the  sandstones  on 
the  surface  of  the  plateau  of  Cherra,  coiucidiug  with  one  system  of 
cleavage  in  the  gneiss  at  the  foot  of  the  hiUs  ; several  other  systems  of 
cleavage  are  decidedly  different  in  the  different  succession  of  rocks.* 

* The  collection  of  stones  now  sent  to  Calcutta  contains  500  to  600  specimens. 
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The  geological  map  of  the  Khosia  hills  was  coutinued  from  Nunck- 
low  to  the  valley  of  the  Brahmaputra. 

V. — RemarTcs  on  some  hydrographic  observations. 

The  velocity  of  the  current  in  different  streams  has  been  fre- 
quently measured  and  compared  with  the  accumulation  of  deposits 
and  size  of  boulders,  with  the  depth  of  erosion,  etc. 

The  quantity  of  the  discharge  has  been  determined  in  the  Maha- 
nuddy,  the  Ganges*  near  Eampore  Bauleah,  and  the  Brahmaputra 
near  Gowhatty. 

The  Mahanuddy  immediately  below  its  junction  with  the  Eatiang 
had  a discharge  of  240  cubic  metres  per  second,  and  near  the  village 
of  Sirsee  below  Malda  4,500  cubic  metres  per  second,  breadth  1,073 
metres.  Eor  the  Brahmaputra,  the  detail  of  the  observations  and 
the  results  obtained  are  given  in  the  following  pages. 

Observations  on  the  river  Brahmaputra  at  Oowhatty. 

The  form  of  the  valley  of  the  Brahmaputra  near  Gowhatty  is 
particularly  well  adapted  for  measuring  the  quantity  of  its  discharge, 
the  bed  of  the  river  being  well  defined,  and  the  mass  of  water 
occupying  only  one  channel.  Besides,  the  station  of  Gowhatty  being 
close  to  the  (left)  shore  of  the  river,  I had  the  advantage  of  getting 
much  valuable  information  about  the  changes  of  the  river  in  differ- 
ent seasons  from  the  inhabitants.  I mention  particularly  Major 
Vetch  and  Lieut.  Craster,  repeating  my  best  thanks  to  them. 

The  observations  were  made  from  November  21stto  December  13th 
the  soundings  K’ovember  28th  and  30th,  the  determination  of  the 
velocity  November  29th  to  December  3rd. 

No.  1.' — Breadth  of  the  river. 

The  breadth  of  the  river  was  ascertained  by  measuring  a base  line 
BE  on  the  right  shore  and  making  a triangulation  with  a theodolite 
reading  10"  by  the  vernier. 

* The  observations  on  the  Ganges  have  been  sent  to  Calcutta,  without  the  result 
being  copied  out  for  the  report. 
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Angles 


AEC  = 76°  12'  4" 
BE  A = 95°  35'  11" 
BAE  = 8°  12'  45" 

= BAG  + CAE 
BAG  = 4°  9'  50" 
CAE  = 4°  2'  55" 


Length  of  B C =•  113  meters. 

„ CE=  113  „ 

„ BE=  226  „ 

Bearing  of  the  line  AD  1 50°  5' 

i.  e.  S.  29°  55'  E.  to  N.  29°  55'  AV. 


These  triangles  give  the  following  values  for  the  real  breadth, 
represented  by  the  line  AD. 

Meters. 

A BAE  gives  AD  = 1531.5 
A bag  „ „ = 1531.7 

A CAB  „ „ = 1526.5 


Mean  1529.9 

This  line  is  to  be  reduced  by  42.9  meters,  the  theodolite  not 
standing  close  to  the  high  water  mark  on  the  left  shore,  and  to  be 
augmented  by  22  3 meters  on  account  of  the  instrument’s  position 
on  the  right  shore,  therefore  we  get  as  the  resulting  breadth  from 
one  high  water  mark  to  another,  1509  meters,  4951  feet. 
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Levellings  in  the  bed  of  the  Brahmaputra  river  at  Oowhatty. 


Distance — in 
metres. 

Eeading  of  level- 
ling rod,  left  bank, 
metres. 

Difference  of 
level. 

Positive 

metres. 

Negative 

metres. 

0 

4.9 

0.14 

1.402 

Total  height  of 

4.9 

9.7 

0.182 

1.368 

the  left  bank 

9.7 

16.5 

1.080 

0.470 

from  the  water 

16.5 

22.22 

0.747 

0.803 

mark. 

22.22 

29.44 

0.074 

1.456 

29.44 

34.16 

0.214 

1.336 

34.16 

41.63 

0.230 

1.320 

First  arm  of  water. 

8m.  155 

41.63 

106.63 

Levellings  over  the  Karmanasah 

rock . 

106.63 

108.06 

2.107 

0.557 

108.06 

110.08 

2.121 

, * 

0.571 

Ascending  parts. 

110.08 

118.23 

2.113 

0.563 

6m.  376 

112.23 

114.16 

2.155 

0.605 

114.16 

117.88 

2.137 

0.587 

117.88 

122.60 

2.156 

0.606 

122.60 

140.97 

2.126 

0.576 

140.97 

149.89 

2.076 

0.526 

149.89 

152.11 

2.160 

0.610 

152.11 

157.14 

2.115 

0.565 

157.14 

170.22 

2.160 

0.610 

170.22 

195.12 

0.860 

0.790 

195.12 

221.82 

0.331 

1.219 

E 


26 


Report  071  the  Magnetic  Survey. 


[No.  1. 


0)  CO 


Distance — in 
metres. 

0>  ^ 

Difference  of 
level. 

Heading  c 
ling  rod 

Positive 

metres. 

Negative 

metres. 

221.82 

241.25 

0.346 

2 009 
1.204 

Descending  parts 
7.761 

241.2.5 

274.96 

0.869 

0.681 

The  water  a- 

274.96 

309.73 

0.812 

0.738 

bove  forms  dur- 

309.73 

832.47 

0.255 

1.295 

ing  this  season 

332.47 

361.17 

0.450 

1.100 

a lake,  the  depth 

361.17 

380.99 

0.816 

0.734 

of  winch  does 

380.99 

Second  ai 
453.27 

•m  of  water. 
Sand  bank. 

•• 

not  alter  so  ra- 
pidly as  the  ri- 

453.27 

484.57 

1.929 

0.379 

ver.  Ascending 

484.57 

505.62 

1.645 

0.095 

parts  0.474 
Descendg.  parts 

505.62 

522.07 

1.051 

0.499 

0.499. 

Large 

mass  of  water.  See 

compass 

bearings. 

Eight  ^hore  from 

the  water 

up  to  the 

Total  0^  the 

0. 

high  wate 
8.4 

r mark. 
1.985 

a.  0^  o 

0)  -a  ua 

0.435 

ascending  parts 
right  shore  9.540. 

8.4 

11.3 

2.025 

£ 

0.47.5 

The  basis  of 

11.3 

14.22 

2.011 

® o .2 
® o ® 

0.461 

the  masonry  on 

14.22 

16.82 

2.152 

0.602 

which  the  light 

16.82 

19.22 

2.148 

® a-  g 

0.598 

house  stands  is 

19.22 

21.52 

2.130 

S ® 

0.580 

just  passed  by  the 

21.52 

22.62 

2.149 

i 0.599 

highest  water  ; 

22.62 

44.99 

1 5.79 

ht.  found  above 

^ J2.S 

1 

water  9m.  41. 

No.  3. — Soundings. 

First  some  soundings  were  made  from  a small  boat ; the  boat  not 
being  provided  with  an  anchor  the  angular  distance  between  two 
objects  on  shore  for  ascertaining  the  exact  place  could  not  be  taken 
with  sufficient  accuracy. 

These  points  correct  for  depth  are  marked  with  dotted  lines  in 
the  plans. 


1856.] 


27 


Report  on  the  Magnetic  Survey, 

Then  another  set  of  soundings  was  taken,  using  a larger  boat 
with  an  anchor,  the  position  of  the  places  was  ascertained  by 
bearings  to  the  light  house  aud  the  chimney  of  Major  Vetch’s  house. 


Light  house  from  Major  Vetch  : — 

Angular  height  of  the  white  column,  31'  30" 

metres. 

Lineal  height 5 16 

Bearing  magnetic, N.  22“  5 B. 

Resulting  distance, 563.2  metres. 


The  places  of  the  soundings  and  the  depth  found  are  contained 
in  the  following  table  and  laid  down  in  the  plan  of  the  Section  : 


0) 

o S 

Distance  from  the  shores  of  the 
main  branch  of  the  Brahmaputra. 

Distance  from 
the  line  of 
the  section 

Depth  in 
metres. 

c "o- 

From  left  shore 
in  metres. 

From  riglit  shore 
in  metres. 

in  metres. 

1 

42.5  f measured 

Below 

15 

4.5 

2 

65.0  ■<  by  a rope 
(directly. 

17.5 

5.8 

3 

90  to  110 

« • 

28. 

9.3 

4 

420  5 

• • 

Above 

20.1 

17.1 

5 

450  to  470 

, , 

Below 

180. 

17.3 

6 

, , 

370  to  390 

230 

18.0 

7 

265  0 

JJ 

102.5 

17.8 

8 

170  to  195 

225.0 

16.5 

9 

52.5 

111.5 

14.0 

10 

15.0 

70. 

5.0 

11 

8.0 

JJ 

52.5 

1.0 

12 

2.5 

>5 

40.0 

0.5 

Note. — No.  A in  the  plan  was  above  the  island  of  Oommanand 
and  a little  to  the  right  of  it.  Depth  12.5  metres. 


No.  4. — Velocity  of  the  water. 

The  following  table  contains  the  numbers  fouud  for  the  velocity 
of  the  water  at  different  points.  The  velocity  was  ascertained.  No. 
A for  the  surface  by  an  empty  pot  (ghurrah),  No.  B for  depths  of 
7.5  and  10.0  meters  by  bamboos  loaded  below  with  sacks  containing 
sand  and  protected  against  their  sinking  deeper  than  their  full 
length  by  a pot  tied  to  the  upper  end,  a thin  aud  very  soft  rope,  100 

E 2 
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meters  long,  was  attached  to  the  floaters  so  as  to  give  as  little  resist- 
ance as  possible  to  their  progress. 


Velocity  of  the  Brahmaputra. 


1 

Points  and  total 
depth. 

(See  plan  and 
section.) 

Velocity, 

meters  in  1 second. 

Sur- 

face. 

Depth  of 
7.5  m. 

Depth  of 
10  m. 

Pt.  la. 

depth  12.5  m. 

1.28 

This  water  was 
stopped  by  the 
island  Oomma- 
uand  behind 

which  the  velo- 
city was  0. 

Pts.  1,  2,  3,..  .. 

Velocity  0,  a little  motion  at 
about  30  m.  from  the  shore,  at 
43  m.  the  vel.  and  depth  the  same 
as  at  pt.  4. 

Pt.  4 

depth  17.1  m. 

1.30 

1.20)  Mean 

f 1.22 

1.24  ) 

1.10)  Mean 
[ 1.09 
1.08) 

A very  good 
point, fullstream. 

Pt.  7 

depth  17.8  m. 

1.42 

1.30)  Mean 
1.30  V 1.30 
1.28) 

1.20)  Mean 
1.23  [ 1.21 

1.21 ) 

Also  quite  re- 
gularfull  stream. 

Pt.  9 

depth  14.0  m. 

1.15 

1.20  ) IMean 
1.22 

1.25  ) 

130. ) Mean 
V 1.31 
1.32  ) 

The  lower  cur- 
rents here  are 
more  rapid  owing 
to  a tendency  of 
the  water  to  flow 
in  the  deep  chan- 
nel indicated  by 
sounding,  No.  8. 

Pts.  10,11,12,.. 

Very  slow  motion,  protected  by 
a spur  of  the  Ceela  hill. 

Note. — The  motion  becomes  0 at  about  50  meters  distance  from 
the  right  shore.  \ 

No.  5. — Quantity  of  leater. 

In  the  present  state  of  the  river,  approaching  pretty  nearly  its 
minimum  of  water,  only  the  surface  of  the  section  of  the  main 
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stream  can  be  taken  into  consideration  in  estimating  the  discharge 
of  water,  the  Eastern  part  being  formed  by  sand  banks  or  still 
water. 

The  area  of  the  section  between  the  distance  of  665  meters  and 
1420  meters  from  the  left  shore  contains,  as  found  by  projecting  it 
on  paper  where  5 square  millimeters  are  equal  to  1 meter  square  of 
the  natural  size, 

8044  square  meters. 

This  must  be  multiplied  by  the  mean  velocity. 

The  mean  velocity  lies,  as  an  inspection  of  the  table  of  velocities 
shows,  between 

1.0  and  1.2  meters  per  second 
it  can  be  determined  more  accurately  by  the  formula 
m = s — \/  s + 0.5,* 

where  m is  the  mean  velocity,  s the  surface  velocity  in  English  inches 
per  second,  from  which  the  meters  are  got  by  multiplying  the  result 
by  .0254. 

The  surface  velocity  being  1.30,  1.42,  1.15  meters  or  1.29  meters 
on  an  average,  the  resulting  mean  velocity  is  1.12  meters  a second. 

This  multiplied  by  8044  the  number  of  square  meters  as  mention- 
ed above  gives  as  the  discharge  of  water  in  1 second  of  time. 

9010  cubic  meters  — 318200  cubic  English  ft. 

To  get  an  approximate  idea  of  the  discharge  during  the  greatest 
height  of  the  water  the  following  considerations  may  guide  us. 

The  velocity  in  the  main  stream  of  the  Brahmaputra  during  the 
height  of  the  water  after  the  rains,  approximately  ascertained  from 
the  rate  of  boats  at  the  time  of  low  and  of  high  water  is  at  least  f 
of  what  it  is  at  present,  a velocity,  sometimes  even  exceeded  in  times 
of  rapid  rises  of  the  river. 

The  increase  of  the  section  of  the  main  stream  between  665  and 
1420  meters  from  the  left  shore  is,  as  shown  by  the  section  6750, 
square  meters. 

These  multiplied  by  1.68  gives  an  increase  of  water 

= 11340  cubic  meters. 

* The  bottom  velocity  “ b,”  expressed  by  the  formula  b = 2 m — s becomes 
0.95  meters  per  second. 
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From  1420  m.  to  the  right  shore  the  increase  of  the  section  is 
248  square  meters. 

The  depth  being  less,  the  velocity  seems  not  much  to  exceed  the 
present  velocity  of  the  main  stream,  which  gives  an  increase  of 
248  X 1.12. 

= 277  cubic  meters. 

Tbe  rest  of  the  river  to  the  left  shore  increases  the  section  by 
3270  square  meters  leaving  out  some  shallow  places  close  to  the 
Kormonasah  rock. 

The  velocity  of  this  part  being,  particularly  in  the  arm  No.  1 of 
the  section,  very  rapid  is  at  least  1.5  meters,  corresponding  to  a dis- 
charge per  second  of 

4705  cubic  meters. 

Total  increase  16320  cubic  feet. 

Approximate  total  quantity  during  high  water, 

25330  cubic  meters, 
or  894700  cubic  ft. 
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The  difference  of  the  several  dialects  of  the  hill  tribes  consists 
not  exactly  in  the  idiom  of  the  languages  but  chiefly  in  their  pro- 
nunciation. Therefore,  the  same  or  nearly  the  same  word  in  the 
mouth  of  a Toda  with  his  pectoral  pronunciation  can  scarcely  be 
recognized  as  the  same  in  the  mouth  of  the  Kotas  with  their  dental 
pronunciation.  The  Badaga  and  Kurumba  dialects  are  midway 
between  the  former  two,  with  regard  to  pronunciation ; only  the 
Badaga  is  a little  more  guttural  than  the  Kurumba.  There  is  a 
little  difference  in  the  dialects  of  the  several  Badaga  tribes,  those 
who  came  at  a later  period  to  the  hills,  for  instance  the  Kangaru 
“ (Liugaites),”  who  emigrated  from  Targuru,  speaking  a purer 
Canarese  than  the  common  Badagas. 

The  Todas  also  have  some  slight  difference  in  their  pronunciation 
according  to  the  different  districts  they  inhabit,  for  instance  some 
pronounce  the  s quite  pure^  others  like  the  English  th  and  others 
like  z.*  The  names  of  the  Toda  tribes  are  not  quite  correct  in  the 
letter  of  Mr.  Hodgson.  Thy  are  the  following  five  : Peikee,  Keuna, 
Pekkan,  Kuttau,  Todi.  The  chief  tribe  is  the  Peikee,  which  pro- 
nounces the  s like  th. 

* The  th  English  is  more  especially  Burmese  j the  rest  is  generally  true  of  the 
northern  tongues,  which,  even  when  they  possess  an  ordinary  sibilant  series,  prefer 
the  use  of  the  equivalent  z series,  or  z,  zy  (Ellis’  zh)  and  dz,  whereof  the  first  is  a 
simple  sound  ; the  second  a sliding  sound  as  in  azure,  pleasure,  English,  and  = the 
French  in  ; the  third  is  the  harsh  modification  of  the  sound.  Several  conso- 
nants besides  z take  the  sliding  sound  represented  by  the  blended  y.  This  modi- 
fication of  the  primitive  sound  of  the  precedent  consonant  may  be  seen  in  respect 
to  the  consonant  p in  the  English  pure,  and  puling,  which  I write  pyur  and  pyuling ; 
and  so  of  all  consonants  followed  by  y.  Another  almost  universal  trait  of  Tartaric 
phonology  is  the  exceeding  commonness  of  the  French  eu,  as  heard  in^eu  aforesaid. 
In  the  above  paper,  1 have  not  thought  it  prudent  to  meddle  with  Mr.  Metz’s 
orthography. 
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To  the  Secretary  of  the  Bengal  Asiatic  Society, 

Sib,  —Pursuant  to  my  purpose  of  submitting  to  the  Society,  upon 
an  uniform  plan  and  in  successive  series,  samples  of  all  the  lan- 
guages of  the  non-Arian  races  of  India  and  of  the  adjacent  coun- 
tries, I have  now  the  honour  to  transmit  six  more  vocabularies,  for 
which  I am  indebted  to  Mr.  H.  Newill  of  the  Madras  Civil  Service, 
at  present  employed  in  Vizagapatam.  These  six  comprise  the  Kondh, 
Savara,  Gladaba,  Terukala  and  Ohentsu  tongues.  In  forwarding 
them  to  me,  Mr,  Newill,  a very  good  Telugu  scholar,  has  noted  by 
an  annexed  asterieal  mark  such  words  of  these  tongues,  and  parti- 
cularly of  Terukala,  as  coincide  with  Telugu.  He  has  also  remarked 
that  many  of  the  Ohentsu  vocables  resemble  the  Urdu. 

Having,  as  you  are  aware,  a purpose  of  submitting  to  the  Society 
an  analytical  dissection  of  the  whole  of  the  vocabularies  collected 
by  me,  I shall  be  sparing  of  remarks  on  the  present  occasion.  But, 
I may  add  to  Mr.  Newill’ s brief  notes,  a few  words,  as  follows  .- 
The  Chentsu  tribe,  whose  language,  as  here  exhibited,  is  almost 
entirely  corrupt  Hindi  and  Urdu,  with  a few  additions  from  Bengali, 
affords  one  more  example  to  the  many  forthcoming  of  an  uncul- 
tivated aboriginal  race  having  abandoned  their  own  tongue.  Such 
relinquishment  of  the  mother-tongue  has  been  so  general  that 
throughout  Hindustan  Proper  and  the  Western  Himalaya,  as  well 
as  throughout  the  whole  of  the  vast  Sub-Himalayan  tract  deno- 
minated the  Tarai,  not  excluding  the  contiguous  valley  of  Assam, 
there  are  but  a few  exceptions  to  this  the  general  state  of  the  case, 
whilst  in  the  Central  Himalaya  the  aboriginal  tongues  are  daily 
giving  way  before  the  Khas  language,  which,  though  originally  and 
still  traceably  Tartaric,  has  been  yet  more  altered  by  Arian  influ- 
ences than  even  the  cultivated  Dravirian  tongues.  The  very  signi- 
ficant  cause  of  this  phenomenon  it  will  be  our  business  to  explain  by 
and  bye.  In  the  meanwhile  the  fact  is  well  deserving  of  this  pass- 
ing notice,  with  reference  to  the  erroneous  impression  abroad  as  to 
the  relative  amounts  of  Arian  and  non-Arian  elements  in  the  popu- 
lation of  India, — an  impression  deepened  and  propagated  by  the 
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further  fact,  still  demonstrable  among  many  of  these  altered  abori- 
gines, of  the  abandonment  of  their  creed  and  customs,  as  well  as 
tongue,  for  tliose  of  the  Arians.  We  thence  learn  the  value  in  all 
ethnological  researches,  of  physiological  evidence,  which  in  regard 
to  all  these  altered  tribes,  is  sufficient  to  decide  their  non-Arian 
lineage  and  to  link  them,  past  doubt,  with  the  Himalayan  and  Indo- 
Chinese  conterminous  tribes  on  the  east  and  north.  It  should  be 
added,  however,  that,  in  a sheerly  philological  point  of  view,  it 
becomes  much  more  difficult  to  determine  who  are  the  borrowers 
and  who  the  borrowed  from,  when  both  are  non-Arians,  than  when 
one  is  Arian  aud  the  other  non-Arian  ; and  that,  for  instance,  and 
in  reference  to  the  present  vocabularies,  we  can  decide  at  once  that 
the  Kondh  numerals  (save  the  two  first),  are  borrowed  from  the 
Arian  vernaculars,  whereas  it  is  by  no  means  so  certain  that  the 
Gadada  aud  Terukala  numerals  are  borrowed  from  the  Telegu  and 
Karnatic  respectively,  merely  because  they  coincide  ; and  so  also  of 
the  pronouns  where  the  same  coincidence  recurs.  All  such  ques- 
tions however,  are  subordinate  and  secondary  ; and  if  we  succeed 
in  determining  with  precision,  by  physiological,  lingual,  and  other 
helps,  the  entire  Turanian  element  of  our  population,  we  shall  then 
be  able  to  advance  another  step  aud  show  the  respective  special 
affinities  of  the  several  cultivated  and  uncultivated  Turanian  tribes 
of  India  to  each  other  and  to  certain  of  the  tribes  lying  beyond 
India  towards  Burmah  and  Tibet,  with  at  least  an  approximation 
to  the  relative  antiquity  of  the  successive  immigrations  into  India. 

A word  in  defence  of  these  vocabularies  of  which  the  utility  has 
been  impugned,  aud  impugned  by  special  comparison  with  brief 
grammatical  outlines. 

AVhen  I commenced  this  series  of  vocabularies  I expressed  as 
strongly  as  any  one  could  do  the  opinion  that  their  utility  must  be 
circumscribed ; and  that  the  ethnology  of  India  would  only  then  be 
done  complete  justice  to,  when  every  branch  of  the  subject  should 
be  carefully  and  simultaneously  studied,  upon  the  plan  exemplified 
in  my  work  on  the  Kooch,  Bodo  aud  Dimal.  Much  and  toilsome 
labour  has,  however,  since  then,  convinced  me  that  enquiries  confined 
wholly  to  India  and  its  immediate  vicinity  would  yield  results  far 
less  satisfactory  than  such  as  should  be  greatly  more  extended  even 
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if  they  were  less  complete  ; whilst  these  continued  labours  have 
more  and  more  satisfied  me  that  limited  grammatical  comparisons 
are  much  more  apt  to  give  rise  to  error,  than  limited  glossarial  ones. 
Perhaps  the  fascination  of  such  extended  enquiry  may  have  some- 
what biassed  my  judgment ; but  I am  still  decidedly  of  the  opinion 
that  the  true  relations  of  the  most  shifting  and  erratic,  the  most 
ancient  and  widely  dispersed  branch  of  the  human  family  cannot 
be  reasonably  investigated  upon  a contracted  scale,  while  the  subject 
is  so  vast,  that  one  must  needs  seek  for  some  feasible  means  of  grasp- 
ing it,  in  sufficient  amplitude  to  comprehend  its  normal  character 
(a  thing  rather  of  surface  than  of  depth),  at  the  same  time  that  one 
neglects  not  more  complete  and  searching  investigation  of  certain 
actual  or  supposed  characteristic  samples.  Such  is  the  course  I 
have  been  pursuing  for  some  time  past.  I have  examined  and  am 
still  examining  the  complete  grammatical  structure  of  several  of  the 
Himalayan  tongues ; and  I have  at  the  same  time  submitted  the 
whole  of  my  vocabularies  to  the  alembic  of  comparative  analysis. 
I hope  soon  to  be  able  to  present  the  results  to  the  Society.  Those 
of  the  analysis  have  been  fruitful  beyond  my  hopes,  owing  to  the 
extraordinary  analogy  pervading  the  Tartaric  tongues  in  regard  to 
the  laws  which  govern  the  construction  of  all  their  vocables  save 
the  monosyllabic  ones,  which  are  very  rare.  Even  a superficial 
examination  of  the  vocabularies  suffices  to  indicate  this  prevalence 
of  common  constructive  principles,  and  to  such  persons  as  have 
neither  time  nor  skill  to  trace  and  demonstrate  those  principles,  the 
mere  collocation  of  the  terms  as  they  stand,  if  done  on  a sufficiently 
ample  scale,  will  afford  such  evidence  of  general  relationship  and 
family  union  between  the  whole  of  the  Indian  aborigines  and  the 
populations  of  Indo-China,  Sifan,  Tibet,  and  Himalaya,  aye  and  of 
China  also,  as  philological  superciliousness  will  seek  in  vain  to 
ignore ; and  still  more  so,  will  the  results  of  the  analysis,  empirical 
though  that  analysis  must  to  some  extent  be  admitted  to  be.  It 
may  be  conceded  at  once,  that  these  vocabularies  must  necessarily 
contain  a good  deal  of  error  which  could  only  be  completely  avoided 
by  a perfect  knowledge  of  each  recorded  tongue  on  the  part  of  its 
recorder.  But,  as  the  languages  are  counted  by  hundreds,  and  as 
very  few  of  them  ever  were  or  ever  will  be  cultivated  either  by  those 
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who  speak  them  or  by  otliers,  it  is  obvious  that  such  precision  can 
never  be  reached.  On  the  other  hand,  it  is  certain  that  practical 
results  of  great  value  have  been  reached  by  a much  less  superfine 
process  than  that  insisted  on,  and  that,  if  we  suppose  some  thousands 
of  facts,  so  simple  in  their  nature  as  the  mere  vocables  of  a language 
are,  collected  with  ordinary  care,  their  failing  to  subserve  effectually 
some  of  the  highest  ends  of  ethnological  science,  more  particularly 
if  taken  in  connexion  with  other  available  evidence,  must  result 
rather  from  the  incompetency  of  him  to  whom  they  are  submitted, 
than  from  their  own  intrinsic  deficiency.  Vocabularies  illustrate 
one  another  and  furnish  to  the  skilful  no  small  means  of  correction 
of  palpable  errors,  if  sufficiently  numerous.  They  also  furnish 
means  of  sound  induction  from  analogy,  as  I hope  to  prove  by  and 
bye  beyond  the  possibility  of  cavil. 

In  a word,  vocabularies  seem  to  me  very  much  like  the  little 
instrument  which  Hamlet  puts  into  the  hands  of  Polonius ; a mere 
bit  of  perforated  wood,  which  yet  in  competent  hands  can  be  made 
to  discourse  sweet  music.  Nor  can  I avoid  some  emotions  of  surprise 
and  pain  (for  to  disparage  vocabularies  is  to  discourage  their  collec- 
tion) when  I see  learned  men  citing  with  applause  the  inferences 
built  upon  a few  doubtful  words  picked  out  of  a classic  writer,  or 
perchance  out  of  some  old  map,  and  which  yet  are  supposed  to 
furnish  sufficient  evidence  of  the  affinity  of  a lost  tribe,  renowned  in 
the  history  of  past  times,  whilst  these  same  learned  and  eminent 
men  allow  themselves  to  speak  of  vocabularies  containing  some 
hundred  of  words,  carefully  selected  and  deliberately  set  down  from 
the  mouths  of  those  to  whom  they  are  mother-tongues,  as  if  these 
vocabularies  could  not  furnish  any  legitimate  basis  for  inference 
respecting  ethnological  affinities.  But  the  objection  adverted  to  is 
sufficiently  answered  by  the  valuable  purposes  which  my  series  of 
vocabularies,  long  before  completion,  and  with  little  or  no  resort  to 
analysis,  has  been  made  actually  to  subserve ; and  therefore,  I trust, 
it  is  no  presumption  in  me  to  expect  to  be  able  to  educe  yet  more 
ample  and  important  results  from  their  careful  analysis*  after  com- 

* I subjoin  a sample  or  two  of  my  method  of  dealing  with  the  vocables,  to 
demonstrate,  1st,  identity  of  roots,  2nd,  identity  of  adjuncts,  3rd,  identity  of  con- 
structive principles. 
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pletion.  Fresh  ones  continue  to  flow  in  upon  me  still,  and  I have 
obtained  not  less  than  thirty,  almost  all  new,  since  my  analysis  was 
nearly  completed.  This  is  the  reason  why  it  has  been  withheld — 


Sa,  Burmese,  a son. 

A-sa,  1 T • u fa  child, 
rr  5-Limbu  < 

Ku-sa  J (a  son. 

Ku-su,  Karnatak,  a child. 
Ku-se,  Mikir,  ditto. 
Ku-ko-s',  Oraon,  ditto. 
Ta-iig-ko-s',  ditto,  ditto. 


Pa,  passim,  father. 

Ta-pe,  Gyarung,  ditto. 
Ka-pa,  Kassia,  ditto. 
Ta-ga-pa-n,  Tamil,  ditto. 
Wa-pe,  Gyarung,  ditto. 
U-pa,  Hayu,  ditto. 

W-ab,  Circassian,  ditto, 
U-pa,  Chintang,  ditto. 
O-pa,  Rangchhen,  ditto. 
U-pa-p,  Thulung,  ditto. 
U-ka.pa,  Kassia,  ditto. 
Ap-d,  Chowrasi,  ditto. 
A-pa,  Waling,  my  father. 


Yi.n 

Yii 


Chinese 


( Mankind,  the 
1 cies. 


spe- 


E-ya-n,  Toder,  father. 

You-k,  Burmese,  man,  the  male. 

Y6,  Savara,  woman,  mother. 

Yii-m,  Tibetan,  ditto. 

A-yu  "I  Lepcha  and  ( a wife. 

Ta-yu  J Tamil  ^ a woman. 

Ta-yi,  Karnatak  and  Yerukala,  a mother. 
Ta-ng-yo,  Oraon,  a mother. 

Ta-i  I Khyi  or  Kassia T a mother:  i = 
Tha-i  J Malabar  J yi. 


Er  = Re,  Onigur,  man. 

Ar  = Ra,  Mikir,  ditto. 

Ir=  Ri.  Bhaskir  and  Nogay,  ditto. 
A-ir=  a-iij,  Armenian,  ditto. 

E-ri-1,  Ho,  ditto. 

E-re-1,  Sontal,  ditto. 

E-ro-s,  Hungarian,  virilis. 

Wi-ro,  Scythic,  man. 

U-ri,  Kasikumak,  man. 

G-rf,  Kocch  and  Dimal,  Pater  familias. 
G-ra,  Bodo,  head  of  pagus. 

E-ri-n,  Kasikumak,  man. 

T-ri-n,  Shan,  ditto. 

Ta-n-d-ri,  Telugu,  father. 

Ta-g-ri,  Lepcha,  man,  father. 


f Sa  (vel  cha)  is  the  root.  It  means  a 
non-adult.  Ka  vel  ga  is  the  indefinite 
article ; and  a,  the  definite,  or  its  equi- 
valent = my,  so  that  ku-sa  is  any  child, 
and  a-sa  my  child.  Ta  is  = ka  and  both 
take  the  nasal  appendage,  n,  ng,  or  m. 
Oraon  iterates  the  prefix  and  elides  the 
vowel  of  its  root : ta-ka-sa  — ta-ga-pa 
P below. 

^ The  root  speaks  for  itself,  Gyarung 
has  the  ta  and  Kassia  the  ka  prefix. 
They  are  commutable  ta  vel  da  and  ka 
vel  ga,  and  the  use  of  both  is  normal. 
Tamil  exhibits  both  and  also  the  nasal 
suflSx.  The  ta  vel  ka,  used  as  an  inde- 
finite article  is  a contraction  of  the  3rd 
■{  pronoun,  another  form  of  which  is  u 
vel  6 vel  w.  Hence  u-pa,  o-pa,  wa-b 
vel  wa-p,  ta-pa  and  ka-pa  = pater  illius 
vel  istius,  pater  cujusvis,  a father  whilst 
d-pa  = my  father  as  above.  Thulung 
iterates  the  root,  and  Kassia  the  arti- 
cular prefix,  like  Tamil  u-ka-pa  = ta- 
\^ga-pa. 

f Va,  yu,  yi  the  root  = man  the  species, 
or  the  male  or  female,  or  the  emphatic 
female,  viz.  mother.  Chinese,  Burmese 
and  Tibetan  have  the  suffixual  definitive  ; 
m = w,  as  in  Chinese  and  Tamil  supra 
k suffix,  the  same  as  k vel  g prefix  supra 
^ such  transposition  being  normal  and  ex 
emplified  in  ap-o  = u-pa  = wa-b,  supra 
Observe  that  the  use  of  the  prefixual 
and  ta,  as  respectively  definite  and  inde 
finite  articles,  is  common  to  Tamil,  Lep 
cha  and  Limbu.  I might  add  Burmese 
l^&c.  &c.  Malabar  has  ta  prefix  aspirated 

The  rd,  re,  ri  root  for  mankind  is  pat 
pable  throughout  and  the  prefixes  and 
suffixes,  as  well  as  the  cumulation  of  the 
former,  are  normal  and  therefore  har- 
monize with  the  preceding  samples; 
thus  t-ri,  g-ri,  ta-g-rt  respond  precisely 
to  td-pa,  ha-pa,  td-gd-pd  aforegone, while 
the  n sufiix  of  Shan  tri-n  = the  Tamil 
n in  tagapa-n  not  less  than  the  Telugu 
n in  ta-n-dri,  A vel  e and  u vel  w pre- 
fixes recur  just  as  in  a-sa,  a-pa,  a-yu,  e-ya- 
n,u  pa  and  o-pa.  So  also  the  nasal  infix, 
whilst  the  suffixed  labial  and  sibilant  are 
l^as  normal  as  the  other  adjuncts. 
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this,  and  the  daily  increasing  skill  in  the  use  of  that  most  potent 
of  instruments,  extended  comparative  analysis.  But  I cannot  now 


The  above  samples  are  selected  out  of  thousands  whereby  collectively  perfect 
proof  is  afforded  that  Tartaric  vocables  are  every  where  subject  to  identical  laws  of 
construction  and  built  out  of  identical  materials.  In  the  absence  of  books  of 
authority  to  cite,  the  demonstration  must  of  necessity  be  par  la  voie  du  fait,  and 
depend  on  the  fitness  and  number  of  instances.  I am  prepared  with  thousands 
of  instances  whose  applicability  or  fitness  will,  I think,  be  allowed  to  be  irresistibly 
convincing.  Though  we  have  good  grammars,  dictionaries  and  books  on  some  few 
of  the  many  tongues  I cite,  I am  not  aware  that  the  composition  of  vocables  has 
at  all  engaged  the  attention  of  their  authors.  It  is  the  rock  I build  on. 


Addenda — Under  the  head 


Sa-u,  Thai,  a son. 

O-su,  U-sa,  Lazic,  a child. 

D-si,  vel  D-zi.  Kuanchua.  a son. 

T-se,  T-s^-i,  Kong,  a child. 

D-chii-i,  Mantchu,  ditto. 

Cho-a,  Kocch,  ditto. 

K6-a,»  Ho,  a child. 

* Sd  = chd  on  one  hand  and  ted  on 
the  other.  The  soft  sa  passes  into  za  or 
zya  (French  j)  ; and  the  hard  cha  into 
ka,  as  in  church  = kirk.  Thus  Ho  K6 
= Kocch  Chd,  as  surely  as  the  suffix  d 
— the  prefix  a,  whether  used  as  a defi- 
nitely or  indefinitely  definitive  article  : 
d-yu  Lepcha,  a wife,  shows  it  as  quasi 
definite  whilst  d-kap,  a child,  gives  the 
a an  indefinite  sense  rather ; and  a-nak 
in  Lepcha  and  Burmese  = the  black,  or 
a black  one,  is  used  either  way. 


Under  the  head  Yu-n,  mankind,  after 
K-yd-ga,  Tibetan,  a man,  the  male. 


Sd,  Burmese,  a son,  add 

The  prefix  da  vel  ta,  by  elision  d’,  i’, 
is  as  common  a definitive,  as  ka  vel  ga 
with  which  it  is  constantly  interchange- 
able, or  both  are  given,  as  in  ia-pa,  ka- 
pa,  ta-ga-pa ; and  d vel  e prefix  has  often 
the  indefinite  article  sense,  and  thus  also 
is  used  indifferently  with  ta  and  ka,  thus 
Burmese  a-yen  vel  ka-yen,  an  abori- 
gines ; and  thus  ta-vd  vel  ka-td,  a bird 
in  Bugis.  The  most  common  of  defi- 
nitives which  are  tantamount  to  articles 
usually  indefinite,  are,  t vet  d ; k vel  g ; 
n,  ng,  vel  m;  p,  b.  v.  vel  w ; r,  vel  I ; 
and  the  vowels  i,  e,  a,  u,  o which 
are  all  nearly  commutable  as  being 
in  origin  = ille,  iste.  And  all  are  liable 
to  transposition  and  thus  to  become  suf- 
fixes, as  well  as  to  be  repeated  both  pre- 
fixually  and  suffixually  as  in  Chinese 
t-se-i  and  Mantchu  d-chu-i  where  sa 
vel  cha  = little,  is  the  crude,  and  t-se-i, 
vel  d-chu-i,  precisely  our  English  “ a 
little  one.”  That  this  is  so,  compare 
Chinese  td  = great  and  se  =:  small  with 
Newari  td  and  chi  having  the  same  sense. 
Newari  takes  the  ka,  ga  suffix,  like 
Mantchu,  thus  chi-ki  small,  and  d-cha- 
ka  a thing,  in  those  tongues  respectively, 
le  word  You-k,  Burmese,  add  the  word — 

Tibetan  k-yd-ga  from  the  yd,  yd,  yd 
crude,  shows  the  ka  vel  ga  definitive  in 
both  forms  (soft  and  bard)  and  in  both 
positions  (prefix  and  suffix).  The  cor- 
respondent word  for  the  female  is  ki-mi 
~ ka-mi  in  Kassia  and  not  less  = ka-mi 
and  ku-mi  in  the  tongues  so  named  after 
the  name  for  our  species  in  them.  The 
sexual  distributive  use  of  ka  and  u pre- 
fixes in  Kassia  is  onlv  of  secondary 


1856.] 


Aborigines  of  the  Eastern  Ohdts. 


45 


expect  and  hardly  desire  any  more  new  materials,  and  I hope  there' 
fore,  soon  to  be  able  to  submit"  my  examination  of  the  whole. 


value,  like  the  prefixual  or  postfixual 
position  of  the  definitives,  thus  ap-o  in 
Chourasi  and  o-pa  in  Rungchhen,  = 
pater  istius  or  ejus  pater,  viz.  a father, 
any  one’s  father,  are  from  mere  dialects 
of  the  same  tongue  or  Kirunti.  Thus 
also  Sa-u,  Thai,  filius  ejus  = U-sa,  O- 
su,  Lazic.  Compare  Vo  and  K-yo  with 
Mari  and  K-mari,  Lu-n  and  K-lu-n, 
&c.  apud  Mongol  Aflfin.  of  Caucasians, 
[_Journal  for  January,  1853. 
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Notes  on  Alfred  yon  Keemer’s  edition  of  Wahidfs  Campaigns. — 
By  A.  Sprengee,  M.  D. 

(riEST  Notice). 

In  June,  1854,  when  at  Alexandria,  I had  the  pleasure  of  making 
the  acquaintance  of  the  distinguished  orientalist,  Alfred  von  Kremer. 
He  showed  me  a very  valuable  copy  of  the  campaigns  of  Wa^idy. 
I induced  him  to  edit  it  in  the  Bibliotheca  Indica  and  recommended 
it  to  the  Asiatic  Society  of  Bengal.  On  my  return  to  India  in 
February,  1856,  I had  the  pleasure  of  seeing  it  printed.  Being 
probably  better  acquainted  with  the  subject  than  any  one  else,  and 
having  several  books  which  were  not  at  the  disposal  of  the  learned 
editor,  I undertake  to  write  some  remarks  on  the  work.  I beg,  how- 
ever, in  the  commencement  to  express  the  high  sense  which  I en- 
tertain of  Mr.  Von  Kremer’s  erudition  and  industry  evinced  in  this, 
as  well  as,  in  his  previous  labours. 

The  Musalmans  applied  in  early  times  the  principles  of  judicial 
evidence  to  the  historical  criticism  of  traditions  and  showed  an  aver- 
sion against  admitting  written  testimony  alone, though  sometimes  they 
were  obliged  to  acknowledge  it,  as  we  shall  see  lower  down.  In  their 
opinion  an  account  found  in  a book  has  no  historical  value,  unless 
you  have  a witness  who  has  been  assured  by  the  author  himself  that 
every  part  of  the  book  is  genuine  or  who  has  received  this  assurance 
from  another  witness  who  again  may  have  received  it  from  another 
up  to  the  author.  In  olden  times,  it  was  usual  to  write  the  string  of 
witnesses  up  to  the  author  into  every  fasiculus  of  the  book  in  three 
places : first  on  the  title  page,  then  in  the  commencement  of  the 
text  and  then  again  at  the  end.  The  form  in  which  it  is  written  is 
different  in  each  of  these  three  places.  In  writing  the  Arabic  title 
page  to  Von  Kremer’s  book,  I restored  and  completed  the  original 
form  from  the  editor’s  preface.  In  the  last  riwayat  I used  the  word 
“ wijadatan.”  This  is  a technical  term  which  is  explained  by  Tyby 
as  follows  : hAJ  villi'  <d>So  c/f  jjt  j ixIjjo 

(iiJli  laAJ  cij|^ jt  ^ ^ 

<3da^  cjiLi  jI  Wijadah  is  a newly  coined  word  and  derived 
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troin  the  verb  wajad  “ to  find.”  It  means  that  A.  B.  has  got 
hold  of  a book  containing  hadythes  in  the  handwriting  of  a Shaykh, 
but  the  contents  of  the  book  have  not  been  verbally  or  by  ijazah 
communicated  to  him.  In  this  case  A.  B.  must  not  say  akhba- 
rand  “1  have  been  informed,”  but  he  must  say  “I  have  found,”  or 
“ I have  read  in  the  hand-writiug  of  C.  D.”  or  “ in  a book  written 
in  the  hand  writing  of  C.  D.” 

In  Iraqy’s  Alfyah,  it  is  explained  nearly  in  the  same  terms : 

# jiX/AX)  tAJii  j ^ 

(Jixii  j\  cjl 

j|  JAs  * j ^ ^ bo 

cuBJs  jI  JlA' <!Ae  # Ji  ^ 

“ The  last  [and  least  satisfactory  mode  of  propagating  hadythes] 
is  the  wijadah.  This  is  a verbal  noun  from  wajad  “to  find,”  it  has 
been  newly  coined  with  a view  of  distinguishing  this  meaning  from 
other  meanings  of  this  root  [as  wijdan  which  is  used  if  it  means 
“to  feel”  or  wojdd  “existence.”]  The  term  wijadah  is  used  if  you 
find  Aadythes  in  the  handwriting  of  one  of  your  contemporaries  or 
a man  of  bye-gone  days,  whose  lectures  you  have  not  heard  and  from 
whom  you  do  not  hold  an  ijazah.  In  this  case  you  say  “ I have 
found  in  his  hand- writing.”  But  if  you  are  not  quite  sure  whether  it 
is  his  hand-writing  you  must  be  on  your  guard,  and  you  merely  say 
“ I found  this  /mdyth  from  A.  B.”  or  you  use  the  expressions  “ It  is 
said”  or  “I  believe.” 

Pages  1,  17,  43,  69,  95,  121,  149,  178,  206,  229,  255,  281,  306 
and  357  of  Kremer’s  text  and  p.  35  of  Lees’s  FotuA  al-Sham  contain 
specimens  of  the  manner  in  which  the  string  of  authorities  is  stated 
in  the  commencement  of  every  fasciculus.  It  is  distinctly  mentioned 
in  the  MS.  of  PotiiA  that  where  the  isnad  stands  commenced  in  the 
original,  the  second  fasciculus. 

A specimen  of  a Sama  or  the  form  in  which  it  is  written  at  the 
end  of  each  fasciculus  will  be  found  lower  down.  As  I have  pre- 
pared for  the  press  a work*  on  “the  Canons  of  Historical  criticism 

* This  work  is  a translation  of  the  Tyqryb  wa  Taysyr  of  Nawawy  illustrated 
with  notes  from  Soyiity’s  commentary  on  it,  from  Nawawy’s  Irshdd,  Ibn  Cala^’s 
’olum  alhadythf  ’Iraqy's  Afyyah  and  its  two  commentaries,  from  the  dictionary  of 
the  technical  terms  used  in  traditions,  from  the  I'ldm  of  Qadhiy  'lyddh  (a  very 
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of  the  Musalmans”  which  will  contain  a very  full  account  of  all 
these  matters,  I deem  it  loss  of  time  to  dwell  here  any  further  on 
this  subject  than  to  the  extent  it  was  necessary  to  make  intelligible 
what  follows. 

Mr.  Von  Kremer’s  copy  is  what  I call  an  authenticated  one.  It  was 
written  by  Mas’ud  b.  ’Alyy  for  Abii-l-ifasan  ’Alyy  Ibn  aX-Tavvkh. 
In  order  to  comply  with  the  above  condition — to  have  a witness 
that  every  part  of  the  work  is  genuine,  and  to  correct  his  copy,  Ibn 
al-iParraA  read  it  in  A.  H.  532  before  his  Shaykh  Ibn  ’Abd  al-Baqiy 
who  compared  what  he  read  with  his  own  copy.  Subsequently,  in 
549,  Mas’ud  b.  ’Alyy  copied  from  the  MS.  of  the  Shaykh  the  Sama’ 
into  it.  It  was  usual,  for  the  Shaykh,  if  pupils  read,  to  say  in  the 
commencement  of  each  lecture,  Akhbarana  fulan,  i.  e.  “ What  thou 
art  going  to  read,  has  been  communicated  to  me  and  my  fellow- 
students  by  A.  B.”  Or  the  Shaykh  remained  silent  and  the  pupil 
read  Akhbarakum,  i.  e.  “ C.  D.  has  communicated  to  thee  and  thy 
school-fellows  what  follows.”  This  form  is  used  here.  Ibn  ’Abd 
al-Baqiy  had  been  instructed  in  the  book  by  Jawhary.  In  this 
instance  the  book  was  read  by  a fellow-student  of  Ibn  ’Abd  al-Baqiy 
and  he  as  well  as  the  Shaykh  (Jawhary)  were  listening. 

The  instructor  of  Jawhary,  and  his  witness  for  the  authenticity 
of  the  book  was  Ibn  Hayyuyah  a pupil  of  Ibn  Aby  iTayyah  before 
whom  his  own  copy  was  read  by  a student  and  he  (Abu  iTayyah) 
as  well  as  Ibn  Hayyiiyah  listened  and  he  (Abii  jSayyah)  stated  that 
it  was  really  what  he  had  heard  from  his  teacher  al-£Tarith  Thaljy 
(died  at  the  age  of  76  in  206  ?)  who  had  attended  Wakidy’s  own 
lectures.  Mr.  Kremer  gives  us  learned  notices  of  some  of  these 
persons.  It  so  happens  that  some  of  them  are  links  in  the  chain 
of  witnesses  through  which  the  Cawnpore  copy  of  Ibn  Sa’d  was 
propagated  to  the  celebrated  biographer  of  Mohammad,  iJafitz 
Dimya^y,  the  teacher  of  Hakkary,  by  whom  that  copy  was  copied 
from  Ibn  Hayyiiyah’s  text  in  718.  The  isnad  in  the  corn- 

rare  work")  from  the  of  the  Khatyb  Baghdady  which  treats  on  the 

introduction  and  progress  of  writing  among  the  Moslims  for  the  sake  of  preserving 
traditions,  and  throws  a flood  of  light  on  the  literary  history  of  the  first  two  cen- 
turies— and  from  a number  of  other  works.  My  labour  is  nearly  finished,  but  I left 
it  among  my  books  at  Damascus,  which  have  not  yet  reached  me. 
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mencement  of  Ibn  Sa’d  runs  : JaiLsr^i 

»_aLk  ^ J)j^ 

|*Lo^|  ^^'J|  U|  (JLj  ^»*»|  L-'I  j Aj.1j  i\jJ  aJJi 
Lj|  iJliij  aUi  cJLjd^  <;/J  (j<“*-** 

jjl  lj|  Xjis'  ^^J  JL)^^  <sJJ|  ( read  ) 

*>-*^  G|  <sJJ|  ^^bJ)  ^ 

U-?  cA  u-l  U-! 

JLr^l  tirJ  u-f  U-!  H/j  cr'■^*^l  eH  ^ 

e>^  tr?! 

# liJtw  iJJ|  |_jj|  j_y4^l  i«l-«l  j_jJt  U-! 

At  the  end  of  Ibn  Sa’d  we  find  several  Samas  which  have  been 
copied  by  Hakkary  from  more  ancient  MSS.  A Sama  is  like  a col- 
lege certificate : its  object  is  to  record  the  names  of  those  persons 
who  were  authorized  to  propagate  the  work  or  part  into  which  it  is 
written,  and  the  names  of  the  witnesses  upon  whose  testimony  their 
authority  rests.  I insert  here  the  first  of  these  Samas  because  I 
have  never  yet  found  either  a Moslim  or  Christian  who  could  make 
head  or  tail  of  this  description  of  documents.  Yet  they  are  not 
without  interest,  and  if  we  understand  one,  we  can  make  them  out 
all. 

j_jJ|  iailsr^l  |*LoJ(|  Lvi^  JsA? 

[ Lr*  e.'-?'  Lje-i 

AAjoJ 

^fij  oy^  ^J■i  Si^  J 

k^ii  y\  k^jJaA-^l  aIjc  SjtfLa  J (CfCy\  ixkc  (Jjjlt  j^y^t  <>♦3;'* 

J jj|  J e.*J 

yiiLls  yl  j lAo^y  J Lij|  j_^hc 

0-*.^!  j l5^Vi  e.'®  >~^y.  y.  is-i 

^ ej'O  <W«  t^v y.  ^'‘■ 

^,j  aJJ|  Hy,  ^ ^1  i\^  isyy^^  «SL£U-~-'jliiJ| 

y erl  (J^.i  [ eri  “*^1  y ( ur^  ) 

aU(  Ay>  ^yj  j 1^  ^,j  J ^ aJJ| 

Sfij-sr’l  u-f  U-!  y.  J t-rl'  y. 

AXw  SjAHl  jOvAfiJi  (Jb^  yi>lc y\  j 3o^[jJ\ 

Cy^'O  ^^,J  Vyi^  [ Ax^  ] J « n 
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(jLftiJi  (_^I  ^^J  ^JiJs  isf^Sj 

cr*  j-ll  J ( <^1  J 

_jj|  ) <sJ.J|  jj|  xxJj  j (-ft-wjJ 

Lsir^l  cH  '-“•-LH  ‘X*.3z^  jJ(  j iX*.3C^  ( iij| 

a AS  (<-[5^1  t!;i) ) l?*  (_5^-^'xJ|  (mJ 

AiL^  (_riyi  tiH  olaU^^t  uH  ‘X*=^  »[r^  JSjIi'  eHl  [ ] 

Cri)  J <x*.s^  ^t  ^4^ 

Ax)t^‘  <xJJt  0.^  !Sj(^  Xx^j  4y(j  iLL«  JjJ|| 

tXXM^I  J aU(  (X^  (X*-^I  ^ 

aSa  ^ ^ ^ g;XA^.^/|  isrl 

# <_5"J^4^I  iXiiikl  d.xiS’  <!Ujji>LM  Li^"  t_^sr^  AjJjtJ 

To  understand  the  above,  it  is  necessary  that  the  reader  should 
know  that  the  standard  copy  of  Ibn  Sa’d — that  written  by  Ibu 
ifayyuyah,*  was  divided  into  eight  parts,  and  that  at  tlie  end  of  every 
part,  the  teachers  and  pupils  who  read  it,  wrote  their  sauia.’  Ilakkdry 
transcribed  the  more  important  Sama’s  into  his  copy  and  attached  to 
every  one  his  signature.  This  is  the  technical  meaning  of  if 
it  stands  at  the  end  of  a document.  We  also  find  at  the  end  of 
some  documents  before  the  name  of  a witness,  and  this  word 

is  therefore  also  used  for  “ witness”  or  “ signature.” 

The  sama’  quoted  above  was  written  in  the  hand  of  the  celebrated 
//afitz  Dimya^y,  and  it  referred  to  the  second  part  of  the  original. 
It  appears  from  it  that  that  part  was  read  alternately  by  al-/Jasan  al- 
Jawhary,  mentioned  above,  and  his  brotlier  al-.Sbsayn  (and  as  we 
learn  from  other  sama’s  also  all  otlier  parts  of  the  book  were  read  bv 
them)  before  Ibn  TZayyiiyah.  Subsequently  in  M<7  the  book  was  read 
before  ffasan  Jawhary  by  the  Kha^yb  Abii  Bakr  in  the  presence  of 
six  pupils,  none  of  whom  is  of  any  interest,  and  in  418  it  was  read 
under  his  (Jawhary’s)  superintendence  partly  by  the  same  Kha^yb 
Abu  Bakr  and  partly  by  ’Abd  Allah  Qarawany,  and  it  was  on  this 
occasion  that  Ibn  ’Abd  al-Baqiy  Bazzaz  who  has  been  mentioned 
above  was  present.  Under  the  superintendence  of  Ibn ’Abd  al- 
Baqiy  [Bazzaz]  who  taught  the  book  in  the  version  of  Jawhary,  it 

^ zLaAo  jifl  tXiu  j iillAo 

^ a^^iLio  Nur  alnibras,  p.  1988. 
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was  also  twice  read,  once  in  529  by  Ibn  Tlibat  Allab  and  among  the 
auditory  were  Dahyal  and  the  celebrated  ’Abd  al-Ra/^mau  Ibn  Jawzy 
and  it  was  again  read  before  the  old  man  in  535  by  Sain’any.  I must 
here  observe  that  reading  a book  before  a Sbaykh  for  the  sake  of  the 
isnad  was  a mere  boast  and  ceremony,  and  therefore,  students 
flocked  to  a mau  wlio  had  heard  it  a long  while  ago,  however  infirm 
he  might  be,  from  all  parts  of  the  Mohammadau  world,  in  order  that 
there  might  be  few  links  between  themselves  and  the  author.  This 
explains  how  it  came  that  the  old  man  lectured  on  a work  which  he 
had  studied  87  years  previously. 

The  rest  of  the  above  document  ofi’ers  neither  any  difficulty  nor 
much  interest  and  I therefore,  confine  my  explanations  to  these 
few  remarks. 

Trom  another  Sama’  we  learn  that  Ibn  _Hayyuyah  lectured  on 
the  book  in  318  and  again  in  320  in  bis  own  house.  It  farther  ap- 
pears from  one  of  the  Sama’s  and  from  the  isnad  of  Ibn  Sayyid  alnas 
tliat  the  Qadhiy  Abu  Bakr  [Ibn  ’Abd  al-Baqiy]  had  tworiwayats  of 
the  text  of  Ibn  .ffayyuyah,  that  of  Jawhary — and  this  riwayat  he 
transmitted  to  Abu  ’Abd  Allah  b.  Dabyal  and  others — and  the  riwayat 
of  Abiils/i^  Ibrahym  b.  ’Omar  Bar maky, equally  a pupil  of  Ibn  JTay- 
yuyah,  which  he  had  received  by  ijazah  only.  This  explains  why  it  is 
distinctly  added  above  i.  e.  “ Ibn  ’Abd  al-B^iy 

taught  the  book  as  he  had  heard  it  from  Jawhary.”  It  is  also  stated 
that  Ibn  iZayyuyah  mentioned  before  every  /jadyth  his  isnad  up  to 
the  author.  In  referring  to  Kremer’s  text  of  Wakidy,  we  find  that 
he  did  the  same  in  teaching  that  book  and  that  this  objectionable 
practice  was  also  adopted  by  bis  pupil  Jawhary.  Every  isndd  there- 
fore, begins  with  “ I heard  from  Mo7«ammad  [Ibn  ifayyuyah]  who 
had  it  from  ’Abd  al-Wahhab,  from  Mo/iammad  [Thaljy].  This  may 
perhaps  justify  the  supposition  that  the  standard  copy  upon  which 
Kremer’s  text  is  founded,  was  that  of  Jawhary.  Perhaps  we  may  go 
farther  and  suppose  that  the  omissions,  and  additions  to  be  noticed 
lower  down  have  been  made  by  him.  His  giving  the  full  isnad  for 
every  single  7^adyth  seems  to  me  to  indicate  that  he  did  not  yet  con- 
sider the  work  as  a whole  but  as  an  aggregate  of  documents  of 
which  he  considered  himself  at  liberty  to  take  as  many  as  he  pleased 
or  suited  bis  purpose. 
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It  is  curious  that  Iba  Sayyid  aluas,  the  autlior  of  the  'Oyun 
alathar  has  used  a copy  of  Ibii  Sa’d  aud  quotes  a riwaj^at  for  it 
nearly  ^identical  with  the  Cawiipore  codex.  He  says  : 

vAj  ohiakll  <ui  u!i'  ho  j 

cHt  |*Lc5/|  jji  |Ja*xi 

iir!  I ^ ^ tv^/| 

(JUU.  >Jua^  liilsr’l  ^Jyo  cjI^j  Lo  jL.|^ 

f*^  <!uU^  JUo|  ^a.iwoo.l|  &Ut 

^hc  Jl^  j lij|  cLih^  Jlj  "iqJa:  J(U| 

^1J|  ^ ^ jA  yj  j_5^liU|  6|  Jli  bU-w  'ij\^ 

Jh>  C'-?  cr~^l  <y*s^  tya:  <_5-jl^ll|  Ai/|  ^ 

yt  [y  JUi  ‘^♦=^ 

(X\ao  I h|  ^ '■  ^1  j . ) J L*  ^ 

iX*.«  u-fl  h|  <Lol«|  fy=^\  h|  JLj  &jL*jLb  j 

axH  &JJ|  ^Le  y^  ^yo  <ui  ho  ^1  s^L)X>|  Jy  ^^A)  j,ji> 

I may  here  add  that  it  appears  that  Ibu  Sayyid  alnas  had  uo  copy 
of  Wakidy,  he  had  ouly  Ibn  Sa’d. 

Having  done  with  the  isnad  of  Mr.  Kremer’s  copy,  let  us  proceed 
to  the  authorities  whom  Wakidy  quotes,  but  in  order  more  fully  to 
illustrate  the  subject,  I may  be  allowed  to  say  a few  words  on  Ibu 
Sa’d’s  authorities. 

It  is  the  praiseworthy  habit  of  Ibn  Sa’d  to  trace  the  testimony 
for  every  fact  he  states  up  to  an  eye-witness,  but  he  deviates  from 
this  rule  in  his  chapter  on  “ the  campaigns.”  Here  he  quotes  at 
the  head  (folio  98)  the  four  leading  works  ou  the  subject.  The 
statements  contained  in  these  four  books,  he  works  up  according  to 
the  best  of  his  own  judgment,*  without  referring  to  them  in  the 
details.  But  where  he  supplies  statements  from  other  authorities, 
as  he  does  sometimes,  he  gives  the  Isnad.  These  four  works  are 
1.  The  campaigns  of  Waqidy  wliich  he  received  immediately  from 
the  author.  2.  The  work  of  Ibn  IsMq  which  he  took  on  the  testi- 
mony of  Eowaym  b.  Tazyd  Moqriy  who  had  it  on  the  testimony  of 
Harun  b.  Aby  ’Tsa  and  Ibn  Aby  ’Ysa  was  a pupil  of  Ibu  Is7niq 
himself.  3.  The  work  of  Abu  Ma’shar  [Nojay/i  b.  Abd  al-Ra/«man 
d.  175]  which  he  took  on  the  testimony  of  al-//osayn  b.  Mo7iammad 

* The  technical  term  for  such  a (>rocess  is  (JA.> 
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a pupil  of  the  author,  -i.  Tlie  work  of  -Musa  b.  ’Otjbah  [a  client 
of  the  Zobayr  family,  d.  141]*  which  he  took  on  the  testimony  of 
Isma’yl  b.  ’Abd  Allah  b.  Oway^s  Madauy  who  had  it  from  a nephew 
of  the  author,  Isma’yl  b.  Ibrahym  b.  ’Oqbah  and  he  had  it  from  the 
author  himself.  I insert  here  Ibn  S’ad’s  own  words  ; 

cjUjIc  (iJ-i 

iJj'i  CJ'?  J 

U-?  J c-'"?  u'i  '^1 

aJ-*!  >>-y=  u,'-? 

^ ^\yj  j y,c>y\  y <iU|  o.p  y cjUI^  y 

j ■iljyi  tril  U-I  J 

^J■;  yjj  j eH  u-! 

Lsir^'  -5  (3^"“'  c>-^  w-?  ^ir^' 

U-;  U-!  J j_jj|  ^y 

{JK^  i^,j  A.X2.C  (^j1 

* i_y*J 

In  reading  over  this  passage  of  Ibn  Sa’d,  we  should  hardly  suspect 
that  he  refers  to  books,  and  if  we  did  not  know  from  other  sources 
that  these  four  men  to  whom  he  refers  had  written  down  their  state- 
ments, we  might  suppose  that  he  received  from  them  merely  oral 
traditions. 

AVakidy  like  Ibn  Sa’d  does  not  give  the  isnad  for  every  fact, 
but  he  mentions  in  the  first  page  twenty-six  Shaykhs  on  whose 
testimony  he  had  received  the  statements  which  be  worked  into 
one  continuous  narrative.  Among  them  occur  Abu  Ma’shar  and 
Isma’yl  b.  Ibrahym  Ibn  ’Oqbah,  of  these  two  we  know  distinctly 
that  they  taught  complete,  original  works  on  the  campaigns  of  the 
prophet,  and  it  may  be  asserted  with  certainty  of  the  remaining 
twenty-four  Shaykhs  that  they  were  teaching  books  or  collectanea, 
because  the  method  in  which  in  those  days  traditions  were  taught 
was,  that  one  of  the  pupils  read  and  the  Shaykh  listened  to  his 
reading  and  made  the  necessary  corrections.  The  remaining  pupils 
in  some  instances  wrote  down  what  he  read,  and  hence  the  term 

* See  my  remarks  on  these  two  works  in  an  article  in  the  Journal  of  the  .Asiatic 
Society  of  Bengal,  Vol  20.  “ On  the  earliest  biographies  ot  Mohammad.” 
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ojii"  .which  means  generally,  “ I have  taken  tradi- 
tions on  bis  authority.”  Or  they  were  also  provided  with  copies  and 
compared  them  with  what  he  read.  It  is,  however,  impossible  to 
say  how  many  of  these  twenty-four  Shaykhs  lectured  on  systematic 
works  on  the  biography  of  the  prophet,  and  how  many  taught 
Masnads  and  Mo9annafs,  i.  e.  miscellaneous  collections  of  traditions. 
I hope  in  a future  article  to  be  able  to  give  a somewhat  fuller 
account  on  the  authorities  regarding  the  biography  of  Mo/mmmad 
which  were  extant  at  the  time  of  Wakidy  and  of  some  of  the  Shaykhs 
of  this  writer,  than  at  present,  and  I therefore  refrain  from  entering 
here  on  this  subject. 

Now  I come  at  length  to  the  text  of  Wakidy.  He  begins  with  a 
list  of  all  the  campaigns  and  assassinations  in  which  Mo7«ainmad 
was  the  leader,  or  which  were  undertaken  by  his  orders.  This  list 
is  followed  by  detailed  accounts  of  each,  but  in  the  detailed  accounts 
very  little  notice  is  taken  of  the  expedition  of  Hamzah,  which  took 
place  in  March  623,  that  of  ’Obaydah  which  took  place  in  April  of 
the  same  year,  that  of  Sa’d  b.  Aby  Waqqac,  May,  623,  that  of 
Mohammad  to  Abwa,  in  August,  that  to  Bowa7  in  September  and 
the  pursuit  of  Kurz.  This  omission  is  not  due  to  Wakidy  but 
to  one  of  the  rawies — probably  Jawhary.  At  the  time  of 
Tabary,  other  more  complete  texts  were  extant,  but  he  does  un- 
fortunately not  say  by  whom.  Every  ^adyth  was  originally  con 
sidered  as  a whole  in  itself.  Consequently  early  rawies  (persons 
who  transmitted  a book  or  /iadyth)  did  not  think  it  admissible 
to  alter  a Aadyth  or  to  omit  part  of  it.  But  from  a collection  of 
jffadythes,  they  considered  it  allowable  to  omit  as  many  as  they 
pleased  without  incurring  any  censure,  and  they  might  insert  new 
ones,  faithfully  quoting  their  authorities.  Again,  where  the  author 
of  the  collection  states  his  view  on  the  subject,  the  Bawiy  might 
suppress  it  and  give  his  own.  This  liberty  has  not  only  been  taken 
with  Wakidy  but  to  a very  great  extent  with  the  Mua77a,  and  to 
some  extent  even  with  Bokhary,  where  the  fullest  and  the  most 
defective  riw'ayat  (editions)  vary  in  the  number  of  ^adythes  by  more 
than  two  hundred.  Fortunately  this  habit  came  early  out  of  fashion, 
but  not  sufficiently  early  to  preserve  for  us  the  text  of  Wakidy  in  its 
integrity. 
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I insert  liere  a passage  from  Tabary  from  which  it  appears  that 
the  liawiys  did  make  slight  omissions : 

...  <u^|  !sbji>  eJl 

AaIUJ  ^ UjI  <sjj|  C>l  J u^l  [jJ 

Sjyo\  j j_jJ  ot^Aj  0-yc  Soj>A*J  (Jlj^ 

Aj;jJ  jkw  ijQ'f  ^ Cjl^"  l_jJd|  Ol  J jjlj  cA-? 

j 4^jUu|  aAar^l 

IjilLLi  oij  AijtLji  Ij^I  ^bo 

cl(^  J^j  1-^  Jlj  j — ^1 

ojIj  j Jli JU  i^,o 

* c^^bo  ^ CJ'S’ 

“ Tabary  observes ; Wakidy  fancies  that  the  Messenger  of  God 
appointed  in  this  year,  TTamzah,  leader  of  an  expedition  and  tied  a 
white  flag  to  his  spear,  and  that  the  Messenger  of  God  tied  also, 
in  Shavvwal,  in  the  eighth  month  after  the  flight,  a white  flag  to  a 
spear  for  ’Obaydah  and  sent  him  to  Bafn  Eabigh.  This  standard 
was  borne  by  Mista/i.  The  expedition  consisted  of  sixty  refugees 
and  no  Angary,  and  it  proceeded  as  far  as  al-Morrah  in  the  neigh- 
bourhood of  al-Jo/jfah.  They  met  the  enemy  at  Aliya  and  there 
were  some  arrows  exchanged,  but  it  did  not  come  to  close  combat 
with  tlie  sword.  The  accounts  do  not  agree  as  to  the  leader  of  the 
caravan.  Some  say,  it  was  Abii  Sof)mn  and  some  say,  Mikraz. 
Tabary  says : the  words  of  Wakidy  are  “I  consider  it  as  settled 
that  Abu  Sofyan  was  the  leader  and  that  the  caravan  was  defended 
by  two  hundred  men.”  It  is  true,  Ihbary  gives  at  first  merely  an 
abstract  of  Wakidy’s  statements,  but  Arabic  authors  always  preserve 
the  words  of  the  original  and  at  the  end  Tabary  quotes  "Wakidy’s 
own  words.  In  referring  to  Kremer’s  text,  we  find  that  neither 
these  words  are  in  it,  nor  is  the  rest  of  the  story  so  full.  There 
are  other  quotations  in  Tabary,  which  are  not  found  complete  in 
Kremer’s  original.  In  another  place  we  find  Ibn  ’Oqbah  quoted, 
and  the  manner  in  which  it  is  done,  leads  us  to  suspect  that  this 
quotation  is  one  of  the  many  additions  of  a rawiy  to  Wakidy’s  text. 

The  first  affair  regarding  which  Wakidy  enters  into  very  valuable 
details  is  the  expedition  of  Ibn  Ja/^sh.  This  infamous  exploit  throws 
much  light  on  the  character  of  Mo/mmmad  and  I therefore,  give 
here  an  account  of  it.  If  tlie  reader  pays  attention  to  tlie  authorities 
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which  I quote,  he  will  observe  how  useful  Wakicly  is  for  tracing  the 
history  of  that  period. 

Most  of  the  refugees  had  neither  friends  at  Madynah  nor  any 
means  of  subsistance.  The  number  of  men — exclusive  of  women 
and  children— who  were  destitute  is  calculated  at  four  hundred.* 
However  great  the  charity  of  those  of  their  brethren  might  be  who 
were  in  easier  circumstances,  it  must  have  been  altogether  insuffi- 
eient  to  relieve  their  sufferings.  The  mosque  which  the  prophet 
had  built  was  filled  with  men  who  were  houseless.  Here  they  slept 
at  night  and  sought  shelter  during  the  day  against  the  scorching 
rays  of  the  sun.  This  mosque,  it  appears,  consisted  of  a low  terrace, 
walled  in  on  three  sides,  open  on  the  fourth  towards  the  court-yard 
and  provided  with  a roof.  Such  a building  is  called  /Soffahf  and 

* “ The  persons  alluded  to  are  the  poor  people  among  the  refugees  who 
amounted  to  about  four  hundred  men.  They  had  neither  dwellings  nor  friends  in 
Madynah.  They  employed  themselves  in  studying  the  Koran  in  the  mosque  and 
in  picking  date-stones.  They  were  ready  to  proceed  on  any  expedition  the  prophet 
might  send  them  on.  These  are  the  men  of  the  Soffah.”  (Baghawy  Commr.  Kor. 
2.  274.) 

The  mosque  would  not  have  afforded  shelter  to  four  hundred  men  and  during 
the  first  and  second  year  after  the  flight,  the  total  number  of  refugees  did  not  much 
exceed  that  number,  and  subsequently  when  they  were  successful  in  war  the  number 
of  destitute  Muslims  was  much  diminished  by  death  in  battle  and  by  the  acquisition 
of  booty.  Ibn  Sa’d  folio  49  has  two  traditions,  one  of  Abu  Horayrah  who  was 
himself  one  of  the  men  of  the  Soffah  and  one  of  Mohammad  b.  Ka’b,  according  to  both 
the  number  of  men  who  lived  in  the  mosque  amounted  only  to  thirty.  According 
to  a tradition  of  Abii  Horayrah  in  Bokhary,  they  amounted  to  seventy.  But  these 
traditions  refer  to  a very  late  period,  for  Abu  Horayrah  states  what  he  saw  and 
experienced  himself,  and  he  embraced  the  Islam  very  late.  I therefore  suppose 
that  four  hundred  or  less  was  the  number  of  all  the  destitute  Muslims,  and  that 
about  one-fourth  of  them  say  seventy,  who  were  more  miserable  than  the  rest 
lived  in  the  mosque.  The  latter  alone  can  properly  be  called  the  men  of  the 
Soffah,  but  at  a later  period  it  was  apparently  applied  to  all  destitute  refugees.  Daily 
changes  must  have  taken  place,  some  leaving  the  Soffah  andothers  taking  their  place, 
and  therefore  an  attempt  at  too  great  precision  would  be  a sure  road  to  error. 

•)■  This  is  the  meaning  which  the  word  has  in  Ibn  al-Banna  and  which  it  retains 
up  to  this  day  in  Mas4:at.  Such  a place  is  now  called  Lywan,  at  Damascus  whilst  the 
word  foffah  has  quite  a different  meaning  in  Syria  and  Egypt,  on  which  see  Kremer’s 
Mittelsyrien  and  Lane’s  Modern  Egyptians.  Yet  I have  been  assured  at  Damas- 
cus that  a Lywan  with  a flat  roof  may  be  called  a Soffah. 
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heuce  these  men  who  were  apparently  more  wretched  than  the  rest, 
are  known  as  the  men  of  Noffah.  They  offered  a miserable  spectacle, 
many  of  them  had  no  other  clothing  at  day  nor  any  other  covering 
for  the  night,  than  a rag  tied  round  the  waist.* * * §  On  one  occasion 
’Aly  got  a curtain  as  his  share  of  the  booty  and  he  made  a present 
of  it  to  these  men.  The  prophet  took  it  and  cut  out  aprons  for 
as  man}"  as  it  yielded.  Some  had  rags  tied  round  their  neck  which 
came  down  to  their  thighs  and  they  were  so  transparent  that 
they  were  obliged  in  walking  to  hold  them  together  in  front  with 
their  hands  to  cover  their  nakedness.f  They  were  also  very  unclean  : 
Their  rags  swarmed  with  vermin  and  they  exhaled  a most  offensive 
smell. J At  supper  time  the  prophet  would  invite  some  of  them  to 
partake  of  his  own  meal  and  the  rest  he  distributed  over  the  houses 
of  his  wealthier  followers,  whom  he  exhorted  in  the  AToran  to  be 
charitable  towards  them.§  Yet  notwithstanding  these  efforts  they 
suffered  so  much  of  hunger,  even  towards  the  end  of  the  prophet’s 
earthly  career,  in  the  days  of  prosperity  of  the  Moslim  community, 
that  Abu  Ilorayrah  relates  that  he  fainted  from  starvation. |1  Imme- 
diately after  the  Hijrah  their  wretchedness  must  have  been  much 
greater. 

The  only  outlet  for  these  desperate  men  was  bloodshed  and 
robbery.  The  Messenger  of  God  waylaid  every  Qorayshite  caravan 
that  went  to  the  north.  But  in  vain.  They  were  in  so  great  number 
and  their  precautions  were  so  complete  that,  during  the  first  sixteen 
months,  all  his  efforts  proved  abortive.  On  the  contrary,  Kurz  suc- 


* Ibn  Sa’d,  folio  49,  and  Bokhary. 

t Majma'  albahrayn,  sub  voce  sff. 

J Ta' arruf  and  the  commentary  thereon,  a work  on  Sufism,  p.  8,  I have,  how. 
ever,  only  the  Persian  translation. 

§ “ Whatever  charity  you  spend,  give  to  those  poor  men  who  have  been  disabled 
for  the  sake  of  the  cause  of  God,  tliey  cannot  go  about  in  the  world,  ignorant  persons 
consider  them  rich  on  account  of  their  modesty,  but  you  may  recognize  them  by 
their  appearance.  They  do  not  beg  with  importunity,”  2,  274.  Most  commentators 
of  the  AToran  and  Ibn  Sa’d  fol.  49  maintain  that  this  verse  refers  to  the  men 
of  the  Soffah.  If  so,  it  was  revealed  very  late,  when  only  men  who  were  not 
fit  for  war  were  poor. 

II  Baghawy,  loco  cit. 
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ceeded  in  carrying  away  the  flocks  of  the  inhabitants  of  Madynah. 
The  failure  of  MoMmmad,  and  the  success  of  his  enemies  must  have 
made  a very  unfavorable  impression  on  the  population  of  Madynah, 
on  the  friends  as  well  as  the  enemies  of  the  Islam.  Being  driven 
to  extremities,  he  planned  immediately  on  his  return  from  the  chace 
of  Kurz,  towards  the  end  of  December,  623,  a most  desperate  expe- 
dition. 

It  consisted  of  twelve  men*  who  were  mounted  on  half  that  num- 
ber of  dromedaries,  two  men  riding  one  animal  in  turn.  He  first 
offered  the  command  over  the  party  to  Abii  ’Obaydah,f  and  as  he 
refused  to  accept  it,  he  appointed  his  own  cousin  ’Abd  Allah  b.  JaAsh 
to  it,  whom  he  had  employed  on  a similar  occasion  the  preceding 
year,  and  he  conferred  upon  him,  as  long  as  the  expedition  lasted, 
the  title  of  Amyr  Almuminyn  “ Leader  of  the  Faithful”  which  was 
subsequently  assumed  by  the  Khalifs.  He  did  not  communicate  to 
him  the  plan  of  the  expedition,  but  gave  him  sealed  orders  with 


* Ibn  Sa’d  p.  99  and  Wakidy  apud  Tabary.  Ibn  Is^ak  says  that  tliere  were  only 
eight  men,  and  he  gives  their  names,  viz.  : 

1.  Abu  i/odzayfah  [Mohashshira  or  Hashim  or  Hoshaym  or  Aays]  b.  ’Otbah 
b.  Raby’ah  b.  ’Abd  Shams.  2.  ’Okkashah  b.  MiAsan  b.  fforthan,  an  ally  of  the 
banu  Asad  b.  Khozaymah.  3.  ’Otbah  b.  Ghazwan  b.  Jabir,  an  ally  of  the  family 
of  Nawfal  b.  ’Abd  Manaf.  4.  Sa’d  b.  Aby  WaAAas  of  the  Zohrah  family.  5 
’Amir  b.  Raby’ah  of  the  ’Anz  b.  Wayil  tribe  (i.  e.  an  Anezah)  and  an  ally  of  the 
family  of  ’Ady  b.  Ka’b.  6.  WaAid  b.  ’Abd  Allah  b.  ’Abd  Manaf  b.  ’Aryn  b. 
Tha’labah  b.  Yarbii’  of  the  Tamym  tribe,  an  ally  of  the  ’Ady  family  and  more  espe- 
cially of  ’Omar.  7.  Khalid  b.  al-Bokayr  of  the  band  Sa’d  b.  Layth  equally 
an  ally  of  the  ’Ady  family.  8.  Sohayl  b.  Baydha  or  according  to  others  his  brother 
Safwan  b.  Baydha  of  the  band  al-flarith  b.  Fihr.  From  Ibn  Sa’d  we  also  glean  the 
name  of  al-Midad  b.  ’Amr,  who  seized  al-i7akam  b.  Kaysan  and  made  him  a pri- 
soner.  And  Sodyy  apud  Tabary  p.  238  mentions  also  ’Amraar  b.  Yasir  and  ’Amir 
b.  Fohayrah.  This  name,  however,  may  be  a mistake  for  ’Amir  b.  Raby’ah.  In 
Ibn  ’Okbah  apud  Ibn  Sayyid  alnas  is  ’Amir  b.  Ayas. 

f “ The  prophet  dispatched  a small  party  of  men  under  the  command  of  Abd 
’Obaydah  b-  al-JarraA.  V/hen  Abd  ’Obaydah  took  leave,  his  affection  to  the  prophet 
overcame  him  and  he  shed  tears.  MoAammad  therefore,  appointed  another  person 
whose  name  is  ’Abd  Allah  b.  JaAsh  Azdy”  (Mo’tarair  apud  Tabary,  p.  240).  Wakidy, 
p.  7,  relates  the  same  story,  but  he  says  that  the  name  of  the  person  to  whom  the 
command  had  been  offered,  was  ’Obaydah  b.  al-.ffarith  b.  aUMoffalib. 
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directions  to  open  them,  after  he  had  proceeded  two  days’  journey 
on  the  upper  Makkah  road,  on  which,  the  Moslims  had  several  times 
waylaid  the  /lorayshites.  He  also  told  him  that  when  he  had  read 
the  orders  to  the  men  under  his  command,  he  was  to  make  them 
distinctly  understand  that  every  one  of  them  was  at  liberty  to  pro- 
ceed and  assist  him  in  carrying  them  out  or  to  return  to  Madynah. 
On  opening  the  letter  ’Abd  Allah  found  orders  to  proceed  to  Xakh- 
lah,  which  lies  on  the  road  from  Makkah  to  al-Tayif  and  Yaman, 
and  to  watch  the  movements  of  the  Korayshites  in  that  quarter.* 
’Abd  Allah  declared  that  he  would  obey  the  orders  of  the  prophet 
and  ten  of  his  men  were  of  the  same  mind,  but  two  went  to  BaAranf 
and  after  a considerable  stay  there  they  returned  to  Madyu.ah,  where 
they  arrived  after  their  victorious  companions.;!; 


* According  to  Ibn  IsAai  they  were  conceived  in  the  following  terms  : ‘‘  When  you 
have  read  this  my  letter  proceed  as  far  as  Nakhlah,  between  Makkah  and  al-T’ayif, 
watch  the  movements  of  the  iforayshites  and  give  me  information  thereof.”  In 
Wakidy  p.  8 the  letter  runs  : “ Go  to  Nakhlah  in  the  name  of  God  and  with  his  bless- 
ing. Do  not  force  any  one  of  the  men  to  accompany  you,  but  proceed  and  carry  out 
my  orders  witli  those  who  choose  to  follow  you.  When  arrived  at  Nakhlah,  watch  the 
caravans  of  the  A^orayshites.”  Another  version  is  in  Baghawy  Comm.  Kor.  2,  214. 
I do  not  consider  any  of  these  versions  as  genuine. 

According  to  Sodyy  he  was  to  open  the  orders  at  Malal  which  is  on  the  road 
from  Madynah  to  Makkah,  twenty. one  or  eighteen  miles  from  the  former  city. 

f Ba/iian  or  Bo/nan  is  in  the  neighbourhood  of  Ma’dan  Bany  Solaym  (Ibn 
Sa’d).  It  is  not  far  from  al-For’  (Nihdyat  al-Jazary),  In  the  territory  of  the 
Solaym  tribe  (Wakidy  p.  8.) 

J Ibn  ’OAbah  apnd  Ibn  Sayyid  alnas  ; Wakidy  p.  8 ; Sodyy  and  Mo’tamir  apud 
Tabary  pp.  239  and  240.  The  names  of  these  two  men  are  Sa’d  b.  Aby  Waiia* 
and  ’Otbah  b.  Ghazwan.  Ibn  IsAaA:  and  most  authors  after  him,  including  Ibn 
Sa’d  deny  that  they  refused  to  proceed.  He  says  : “ The  whole  party  proceeded  as 
far  as  a ma’dan  which  is  above  For’  and  has  the  name  of  BaAran,  there  the  camel 
which  Sa’d  and  ’Otbah  b.  Ghazwan  were  riding  went  astray,  and  whilst  they  went 
in  search  of  it,  the  rest  of  the  party  proceeded.”  It  appears  from  WaAidy  p.  9,  that 
this  story  has  been  preserved  by  the  family  of  Sa’d  b.  Aby  WaA:H*  and  probably 
invented  by  them.  The  father  of  Wakidy’s  teacher  had  received  it  from  the  son  of 
Sa’d  b.  Aby  WaWas.  The  isnad  in  Kremer’s  edition  is  defective  and  ought  to  run 
“ Wakidy  from  Abu  Bakr  b.  Isma’yl  b.  MoAammad  from  his  father,  from  ’A«im  b. 
Sa’d  b.  Aby  WaA^as  from  his  father.” 
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When  ’Abd  Allah  with  his  ten  followers  had  arrived  at  Nakhlah* 
he  observed  in  the  afternoon  of  the  28th  of  December,  623,  a party 
of  four  ATorayshite  merchants.  Their  camels  were  laden  with  leather, 
raisins  and  wine,  and  they  were  on  their  way  from  al-Tayif  to 
Makkah.  They  were  frightened  at  the  appearance  of  the  stragglers, 
whose  sinister  purpose  must  have  been  pretty  clear  from  their  liglit 
mode  of  travelling.  To  remove  suspicion  from  their  minds,  one  of 
them,  ’Okkashah,  had  his  head  shaved,  in  order  to  look  like  a pilgrim. 
The  stratagem  succeeded,  the  more  because  the  new  moon  over  the 
western  horizon  assured  the  merchants  that  the  sacred  month  of 
Eajab  had  commenced,  which  was  respected  by  the  most  abandoned 
robbers,  and  in  which  the  traveller  might  fearlessly  go  on  his  way. 
They  unloaded  their  camels  and  sent  them  over  the  plains  to  browse 
and  sat  down  to  cook  their  dinner.  When  they  were  completely 
off  their  guard,  Wakid  took  advantage  of  the  opportunity,  shot  an 
arrow  into  them  which  killed  the  leading  man  among  them.  They 
now  made  a rush  upon  the  remaining  three  men  and  made  two  of 
them  prisoners,  but  the  third  being  mounted  on  a swift  mare  effected 
his  escape,  and  reached  Makkah  the  next  morniug.f  The  followers 

* “ Nakhlah  is  identical  with  the  Bostau  Ibn  ’Amir  which  is  near  Makkah” 
(Ibn  Su’d  p.  99).  “ Bostan  Ibn  ’Amir  is  a corruption  for  Bostan  Ma’mar  (Ibn 

Mo’aimnar (Ibn  ifotaybah,  Adab  al-kdtib).  The  full  name  of  Mo’aramar  from 
whom  the  place  has  its  name  is  Mo’ammar  b.  ’Obayd  Allah  b.  Mo’ammar  b.  ’Oth- 
man  b ’Amr  b.  Ka’b  b.  Sa’d  b.  Tamym  b.  Morrah  b.  Ka’b  b.  Lowayy.  Some 
however,  say  it  has  its  name  from  /fadhramy  Ibn  ’Amir,  and  some  say  from  ’Abd 
Allah  b.  ’Amir  b.  Korayz,  so  that  etymology  gives  us  no  clue  to  its  history.  Ba- 
ralyusy  in  his  commentary  to  Ibn  JTotaybah  maintains  that  the  Bostan  Ibn  ‘Amir 
and  the  Bostan  Ibn  Mo’ammar  are  not  identical,  but  he  allows  that  the  latter  is 
identical  with  Ba<n  Nakhlah  [Yaqut,  Mu'jam,  voce  Bostan].  The  same  author 
(Yakut)  says  under  Nakhlah  that  two  valleys  meet  at  Bostan  Ibn ’Amir,  one  of  which 
comes  from  fCarn  almanazii  and  is  called  Nakhlah  Yamanyyah  i.  e.  Southern  Nakh- 
lah). Along  this  valley  runs  the  road  to  Yaman.  The  other  comes  from  al-Komayr 
and  is  called  Nakhlah  Shamyyah  or  Northern  Nakhlah.  It  is  important  to  observe 
that  these  two  valleys  belong  to  the  Hodzayl  tribe,  and  are  two  days  journey  from 
Makkah.  Bostan  ’Amir  is  situated  in  Bafn  Marr  and  Sabu/tah. 

f The  name  of  the  man  who  was  killed  is  ’Amr  b.  al-//adhramy  [’Abd  Allah] 
b.  ’Abbad  (‘  I mad  or  ’Ayyadz)  of  the  Kindah  tribe.  He  had  three  brothers. 
One  of  them  al-’Ala  turned  a Moslim.  He  had  also  a sister,  Sa’bah  who  embraced 

2 K 


G8  Alfred  von  Kremer's  edition  of  Walddy.  [No.  I. 

of  the  propliet  took  the  prisoners  and  goods  and  returned  with  them 
victoriously  to  Madynah. 

There  occur  two  verses  in  the  .Zbrau  which,  according  to  the 
testimony  of  most  authorities,  bear  on  this  expedition.  They  run : 

“ They  ask  you  regarding  the  sacred  mouth  [of  Eajab],  as  con- 
cerns fighting  in  it.  Answer : Fighting  in  it  is  a serious  matter, 
but  to  obstruct  the  path  (the  religion)  of  God,  to  disbelieve  in  Him 
and  his  sacred  tem^fie  (the  Ka’bah)  and  to  expel  its  votaries  (the 
Moslims)  from  it,  is  a much  more  serious  matter  in  the  sight  of 
God.  Farther,  persecution  is  a more  serious  matter  than  killing  a 
man.  They  will  never  cease  to  make  war  against  you,  O Moslims, 
until  they  turn  you  from  your  religion,  if  they  be  able  ; but  the 
works  of  those  among  you  who  apostatise  from  their  religion  and  die 
as  infidels,  shall  be  vain  in  this  world  and  in  the  next,  and  their 
reward  shall  be  the  fire,  in  which  they  remain  for  all  eternity.” 

“ Certainly  those  who  believed  and  those  who  emigrated  and 
fought  in  the  path  of  God,  may  hope  for  the  mercy  of  God^  for  God 
is  forgiving  and  merciful.” — (2,  214  and  215). 

Mohammad  admits  without  reserve  that  his  disciples  have  violated 
the  sacred  month.  His  biographers  do  not  exactly  deny  the  fact, 
but  they  give  explanations  which  afford  interesting  specimens  of 
the  manner  in  which  they  di.sguise  facts  discreditable  to  the  Islam.*' 

the  Islam  and  is  tlie  mother  of  TalAali  b,  ’Obayd  Allah.  Tlie  men  whom  they 
took  prisoners  are;  ’Othman  b.  ’Abd  Allah  b.  al-Moghyrah  Makhznmy  he  was 
also  captured  at  Badr  and  died  an  idolater;  and  al-f/akam  b.  Kaysan  a barber  by 
profession.  The  man  who  escaped  is  Nawfal  b.  ’Abd  Allah,  a brother  of  ’Othman, 

* To  understand  what  I have  to  say  in  this  note,  it  is  necessary  to  know  that  the 
following  is  the  order  of  the  Arabic  months  r Jumada  1 1.  Rajab,  Sha’ban.  Of  these 
three,  only  the  Rajab  is  sacred.  It  is  farther  to  be  observed  that  the  month  begins 
about  sunset  from  the  moment  the  new  moon  is  observed,  or  might  be  observed  if  it 
was  not  hidden  in  clouds.  Ibn  IsAa^  says,  “ Tliis  being  the  last  day  of  Rajab,  they 
consulted  among  themselves  whether  to  attack  them  or  not.  Some  of  them  observ- 
ed,  If  you  do  not  attack  them  to-night  they  will  slip  into  the  sacred  territory  where 
it  is  unlawful  to  attack  them.  On  the  other  hand  if  you  attack  them  you  violate 
the  sacred  month.  They  were  long  doubtful  what  to  do,  but  at  last  they  took 
courage  and  attacked  them.”  If  this  version  were  true,  the  question  would  be,  did 
the  attack  take  place  before  or  after  sunset.  From  what  he  says  lower  down,  it 
would  appear  that  it  took  place  after  sunset,  for  he  states  that  the  Moslims  at 
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The  refusal  of  three  of  his  stoutest  adherents — ’Obaydah,  Sa’d  b, 
Aby  Wakk^  and  ’Otbah — -to  take  part  in  the  sacrilege,  leads  us  to 
infer  that  it  was  committed  by  his  orders.*  This,  however,  he 

Makkah  maintained  that  the  robbery  was  committed  in  Sha’ban. — Wakidy  states 
that  the  attack  took  place  on  the  last  day  of  Jumada,  and  most  original  authorities 
as  Sodyy,  Mo’tamir,  &c.  agree  with  him  on  this  point  though  he  contradicts  himself 
in  p.  2.  In  page  8 we  read,  ‘ The  party  said  to  the  prophet,  we  attacked  them  at 
day  time,  in  the  evening  we  observed  the  new  moon  of  Rajab.  We  therefore  do 
not  exactly  know  whether  we  attacked  them  in  Rajab  or  on  tbe  last  day  of  Jamada.' 
Ton  Sa’d  says  simply,  ‘‘  They  were  not  certain  what  date  it  was  ; and  whether  it 
was  a day  of  the  sacred  montli  or  not.”  Baghawy,  in  his  zeal  for  the  honor  of 
the  Islam  has  been  betrayed  into  a strange  mistake.  He  says  that  they  made  the 
attack  on  the  last  day  of  Jumada  II.  because  they  did  not  like  to  postpone  till  the 
next  day,  for  fear  they  might  slip  into  the  sacred  territory. 

* In  the  Mo^annaf  Ibn  Aby  Shay  bah,  folio  346,  occurs  an  important  tradition 
which  proves  that  MoAammad  did  not  scruple  even  the  preceding  year  to  violate 
the  sacred  month  : “ When  the  prophet  had  come  to  Madynah  the  Johaynah  paid 
him  a visit  and  said,  You  have  settled  in  our  rear,  let  us  conclude  a treaty  that  we 
may  have  nothing  to  fear  from  you  nor  you  from  us.  He  concluded  the  treaty 
with  them  though  they  did  not  embrace  the  Islam.  In  [the  sacred  month  ot] 
Rajab,  January,  623, ‘the  prophet  sent  us  (the  man  who  speaks  is  Sa’d  b.  Aby 
Waqqa5)  on  a predatory  expedition  against  a tribe  of  the  Band  Kinanah  [who  were 
in  league  with  the  Qorayshites]  in  the  neighbourhood  of  the  Johaynah.  We 
attacked  them,  but  we  were  less  than  one  hundred  men  strong,  whereas  they  were 
very  numerous.  We  therefore,  retreated  to  the  Johaynah.  They  said.  We  hope  you 
did  not  dght  in  the  sacred  month.  We  answered  We  fight  those  in  the  sacred  month 
who  have  expelled  us  from  the  sacred  territory.  Upon  this  [the  objections  of  the 
Johaynah  to  protect  persons  who  violated  the  sacred  month]  a discussion  took 
place  among  us,  some  said.  Let  us  go  to  the  prophet  to  inform  him  of  what  has 
happened.  Others  insisted  upon  remaining  and  I [says  Ibn  Aby  Waqqaj]  and 
some  others  proposed  to  attack  a ATorayshite  caravan  which  was  expected.  We 
told  them  at  the  same  time  that  if  we  made  any  booty  only  those  would  have  a 
share  in  it  who  would  take  part  in  our  expedition.  We  went  to  waylay  the  caravan 
whilst  the  others  returned  to  the  prophet  to  consult  him  regarding  the  sacredness 
of  Rjijab.  When  they  came  to  him  he  was  in  a great  rage  and  said,  “ You  left  me 
all  united,  and  you  return  to  me  divided  into  parties.  Division  and  party-spirit  has 
hitherto  ruined  the  Arabs.  I will  now  send  a man  who  shall  command  you.  He 
surpasses  all  others  in  perseverance,  and  in  bearing  hunger  and  thirst.  Upon  this 
he  appointed  ’Abd  Allah  b.  JaAsh  as  our  chief,  and  he  was  the  first  Amyr  in  the 
Islam.”  ■ I may  add  that  Majady  the  Shaykh  of  the  Johaynah  did  not  allow  them 
to  attack  the  caravan.  This  indignation  of  the  Johaynah  explains  why  Mo/iammad 
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denied.  When  they  came  to  Madynali,  he  said  to  them,  I did  not 
order  you  to  fight  in  the  sacred  month,  and  he  refused  to  accept  the 
portion  of  the  booty  which  ’Abd  Allah  had  set  aside  for  him,  nor 
would  he  divide  the  booty  and  dispose  of  the  prisoners.  His 
orders  were  probably  worded  in  such  a manner,  that  complicity  could 
not  be  distinctly  proved  against  him.  To  share  responsibility  with 
a man  in  power  is  always  daugei’ous.  In  case  of  failure  he  makes 
his  tool  the  scape-goat. 

Those  men  who  professed  to  restore  the  religion  of  the  Ka’bah 
to  its  purity,  and  who  pretended  to  live  for  a higher  object  had 
violated  one  of  the  most  sacred  institutions.  They  had  shed  blood 
in  one  of  the  four  months  during  which  the  Arabs  sheathed  their 
swords,  and  during  which  the  merchant  and  traveller  might  without 
fear  or  molestation  travel  through  the  desert.  Sohayly,  vol.  3,  f. 
G8,  observes  anent  the  sacred  months : — 

“ The  observance  of  the  sacred  months  was  a commandment  of 
God  which  had  been  acted  up  to  ever  since  the  time  of  Abraham  and 
Ishmael.  It  was  one  of  the  prohibitions  which  God  ordained  to 
promote  the  interests  of  the  inhabitants  of  Makkah.  He  says  in 
the  Koran  5,  98.  ‘ God  has  established  the  Ka’bah,  that  it  be  a 

stand-by  for  mankind  [where  they  find  safety  aud  as  a centre  of  the 
observances  of  the  true  religion].  With  the  same  view  he  has  ordain- 
ed the  holy  months,  sacrifices  aud  offerings.’  This  is  due  to  the 
prayer  of  Abraham  who,  when  he  caused  some  of  his  offspring  to 
settle  in  an  unfruitful  valley,  prayed  to  God  that  he  might  make 
the  hearts  of  some  men  affected  with  kindness  towards  them.  (Kor. 
14,  40).  The  commandment  of  God,  that  all  men  should  perform  the 
pilgrimage  to  Makkah,  greatly  promotes  the  interests  of  its  inha- 
bitants and  furnishes  them  with  a livelihood.  Besides  establishing 
the  Ka’bah,  God  ordained  the  four  holy  months.  Three  of  them 
Dzii-l/ra’dah,  Hzii-l/<ajj  and  i\Io7nirram  are  continuous  and  one  of 
them  the  Bajab  is  isolated.  The  object  of  the  three  continuous 

was  so  cautious  in  planning  liis  expedition  the  next  year  : It  started  before  the  sacred 
month  but  could  not  reach  its  destination  before  new  moon  and  from  the  equivo- 
cations of  a written  order,  no  reference  could  be  made  to  him.  It  farther  explains 
W'hy  the  same  Ibn  Aby  VV^aqqa^  wlio  had  witnessed  this  indignation  of  the.lohaynah 
tribe  remained  behind,  and  why  ’Abd  .\Uah  b.  Ja//sh  was  chosen  as  the  leader. 
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months  is  to  enable  people  to  perform  the  annual  general  pilgrimage. 
One  month  precedes  the  month  in  which  the  pilgrimage  is  to  be 
performed  and  one  month  follows  it.  The  space  of  three  months 
enables  a man  to  come  from  the  most  distant  parts  of  Arabia  in 
safety  and  return  again  to  his  home.  The  object  of  rendering 
the  month  of  Eajab  sacred  was  to  enable  people  to  perforin  occa- 
sional individual  visits  to  tlie  Ka’bah.  Half  a month  for  going  and 
half  a month  for  returning  was  enough,  for  no  one  comes  from  a 
great  distance  for  cei’emony.  During  the  pilgrimage,  Makkah 
was  provided  with  supplies  which  were  cut  off  during  the  remainder 
of  the  year  by  the  Bedouins  and  robbers.  In  Eajab  the  traveller 
to  and  from  Makkah  was  equally  safe.  God  had  ordered  that  it 
should  be  so  in  his  care  and  foresight  for  the  Makkians,  and  he  caused 
this  institution  of  the  religion  of  Abraham  to  survive.  It  was  not 
abolished  until  the  Islam  was  introduced,  and  it  was  even  kept  up 
in  the  commencement  of  the  Islam.  But  the  revelation  of  the 
‘ verse  of  the  sword’  made  fighting  lawful,  yet  it  did  not  do  away 
entirely  with  the  sacredness  of  the  holy  months.” 

The  popular  feeling  against  the  outrage  was  very  strong,  not 
only  among  the  pagans,  but  also  among  the  Moslims  who  were  very 
harsh  against  the  perpetrators,*  and  as  it  would  appear  from  the 
above  Koran  verses  some  of  whom  threaten  to  relinquish  the  new 
faith. 

Mohammad  had  himself  been  present  at  a war  in  which  all  the 
jEToms  tribes  united  to  punish  a much  slighter  violation  of  the 
ancient  Haramite  institutions.  And  therefore,  being  as  yet  weak 
he  did  not  dare  formally  to  abolish  the  sacred  months  though  he 
took  this  step  subsequently  when  he  was  stronger. t In  the  above 
quotation  from  the  /^orau  he  allows  that  this  act  of  aggression  was 
sinful  but  holds  out  a hope  to  the  perpetrators  of  forgiveness];  and 

* Ibn  Is^a^. 

f The  Jews  predicted  that  this  murder  would  lead  to  a long  war,  in  a pun  which 
they  made  on  the  names  of  ’ Amr  b.  al  ^fydhraray  and  his  murderer  Wakid.  It 
runs  'amirat  aVaarh  “ the  war  will  last  long  hadharat  alharb  “ the  war  has  com- 
menced” wakadat  alharb  “ the  war  is  flaming.” 

J Ibn  IsAaA  who  follows  the  authority  of  Zohry  and  of  Ibn  Ruman  from  ’Orwah 
takes  great  pains  to  give  a different  bearing  to  the  second  verse.  “After  the  first 


72  Alfred  von  Kremer's  edition  of  Wakidy,  [No.  1. 

be  contents  himself  by  showing  to  the  world  that  the  wrongs  which 
the  .ff’orayshites  committed  against  him  were  much  greater  than 
those  which  he  committed  against  them,  and  that  they  had  taken 
the  initiative,  for  it  was  their  display  of  brute  force  during  the 
sacred  months  which  prevented  him  from  visiting  the  Ka’bah  agree- 
ably to  the  Haramite  institutions.  And  in  order  to  put  them 
entirely  in  the  wrong  he  accused  them  of  disbelief  in  the  primitive 
religion  of  the  holy  temple  for  which  he  professed  the  highest 
veneration.  And  he  now  ordered  the  Moslims  who  had  hitherto 
been  in  the  habit  of  turning  their  faces  in  prayers  towards  Jerusalem 
like  the  Jews,  to  direct  their  prayers  towards  the  Ka’bah.*  In  order 
fully  to  appease  the  popular  feeling  he  was  obliged  to  pay  the  price 
of  the  blood  of  Ibn  al-JTadhramy.t  As  to  the  manner  in  wdiich  he 
disposed  of  the  booty  and  prisoners,  there  is  a great  variety  of 

Terse  had  been  revealed  which  absolved  ’Abd  Allah  b.  Ja/<sh  from  guilt,  they 
•came  to  the  prophet  and  said,  that  they  would  now  expect  some  reward  from  God 
for  their  exploit,  and  upon  this,  the  second  verse  was  resolved,  wliich,  he  conceived, 
contains  a promise  of  farther  reward.” 

* According  to  Ibn  IsAa^  the  qiblah  was  altered  in  Sha'ban  (February,  624) 
and  consequently  just  when  this  affair  was  in  agitation. 

t ” Tiie  prophet  paid  the  price  of  the  blood  of  Ibn  al-//adlframy  to  his  A'oray- 
shite  heirs.  Mojahid  and  others  say,  he  paid  it,  because  there  existed  a truce  of 
two  years  between  the  prophet  and  the  ATorayshites.”  (Baghawy  Comm,  on  the 
AToran,  2,  214). 

“ The  prophet  paid  the  price  of  blood  for  ’Amr  b.  al-//adhramy,  and  he  pro- 
claimed that  the  sacred  month  is  to  be  respected  as  it  had  been.  It  was  subse- 
quently that  God  made  it  lawful  to  6ght  in  it.”  (Wakidy  p.  10,  from  Ma’mar, 
from  Zohry,  from  Orwah)  but  in  page  11  is  another  tradition  from  Ibn  Aby  Sabrah 
in  which  Ibn  ’abbas  declares  that  the  prophet  did  not  pay  the  price  of  the  blood, 
and  Wakidy  adds  that  he  and  his  contemporaries  considered  this  as  the  true  version. 
I adhere  to  the  view  first  expressed,  because  the  authority  of  Zohry  is  stronger  than 
that  of  Ibn  ’Aby  Sabrah,  secondly,  Ibn  ’abbas  was  a liar,  thirdly,  as  it  places  the 
prophet  into  an  unfavorable  light,  if  he  bad  to  pay  the  price  of  blood  (by  doing 
so,  he  acknowledged  that  his  followers  were  murderers),  it  is  more  likely  that  the 
fact,  if  it  happened,  would  be  denied  than  that  such  a statement,  if  not  true,  was 
invented.  Fifthly,  Mojahid  who  is  one  of  those  men  who,  during  the  first  century 
of  the  Hijrah  put  the  Islam  into  shape,  admits  that  be  paid  the  price  of  blood  ; 
but  states  a reason  which  we  know  to  be  a lie,  because  not  a month  was  allowed  to 
elapse  during  the  two  years  in  which  the  Moslims  did  not  waylay  the  AToraysbites. 
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opinions.  One  author,  but  as  far  as  I know  only  one,*  states  that 
the  booty  was  returned  to  its  owner,  this  I conceive  to  be  true, 
because  it  is  consistent  with  the  payment  of  the  blood-money.  I 
also  think  that  the  prisoners  received  their  liberty  without  payment.f 
This  daring  robbery  proved  to  the  .^orayshites  that  their  caravans 

* “ Ibn  Wahb  mentions  that  the  prophet  returned  the  booty  and  paid  the  price 
of  the  blood  of  the  man  who  was  killed.”  (Nur  alnibras  p.  719.)  The  other  state- 
ments contradict  each  other.  They  run  : 

“ During  the  time  of  paganism,  it  was  usual  that  the  leader  of  a successful  expedi- 
tion received  one-fourth  of  the  booty.  When  ’Abd  Allah  b.  Ja^sh  returned  from 
Nakhlah  he  took  only  one-fifth  of  the  bootyand  divided  the  rest  among  his  men.  This 
was  the  first  casein  the  Islam  that  a leader  took  a fifth,  subsequently  the  verse  of  the 
IToran  1,  42  was  revealed.”  (Wakidy  p.  10).  “ Some  descendants  of  ’Abd  Allah 

b.  JaAsh  say  that  he  divided  the  booty  when  it  had  been  declared  lawful.  Four-fifths 
he  gave  to  his  men  and  one-fifth  to  God  and  his  Messenger,  What  he  did  coincided 
precisely  with  what  God  subsequently  commanded  to  be  done.”  (Ibn  IsAa^,  he 
allows  at  least  that  for  some  time  MoAammad  did  not  consider  the  booty  as  lawful). 
Ibn  Sa’d,  says  ’Abd  Allah,  divided  the  booty  on  his  arrival  at  Madynah  without  hesi- 
tation. And  Ibn  Sayyid  alnas  states  that  some  authorities  maintain  that  MoAammad 
divided  the  booty  after  the  battle  of  Badr. 

f Though  Ibn  IsMA  states  that  they  were  ransomed,  he  admits  that  the  prophet 
did  not  consider  their  detention  lawful  before  the  Itoran  verses  quoted  above  were 
revealed  for,  until  then,  he  would  have  nothing  to  say  to  the  whole  matter.  He  says  : 

When  the  verses  of  the  Abran  were  revealed,  the  prophet  took  the  booty  and  pri- 
soners under  his  care.  The  ATorayshites  sent  men  to  Madynah  to  ransom  the  two 
prisoners.  The  prophet  said  to  them,  I will  not  give  them  up  before  my  two  men 
Sa’d  and  ’Otbah  have  made^ their  appearance.  I fear  you  have  killed  them.  If 
so,  I put  your  two  men  to  death.  When  Sa’d  and  ’Otbah  had  come  back,  he 
accepted  the  ransom  for  them.  Al-Hakam  remained  with  the  prophet  and  he  was 
subsequently  slain  in  the  battle  of  Byr  al-Ma’unah.  ’Othman  returned  to  Makkah 
and  died  there  in  his  former  faith.”  Wakidy  goes  so  far  as  to  name  even  the 
amount  at  which  they  were  ransomed,  viz.  : each  of  them  for  forty  ounces  of 
gold.  One  ounce  is  equal  to  forty  dirhams.  The  account  of  Ibn  IsAaA:  contains  a 
contradiction.  He  says  that  al-iTakam  was  ransomed  and  also  that  he  then  and 
there  embraced  the  Islam  and  remained  at  Madynah.  His  profession  of  the  Islam 
would  have  secured  him  his  liberty  without  ransom.  In  the  Isabah  we  find  the 
solution  of  the  contradiction.  ’Omar  intended  to  put  him  to  death  (probably 
under  the  impression  that  Sa’d  and  ’Otbah  had  been  killed)  and  to  avert  his  execu- 
tion he  embraced  the  Islam.  The  story  about  the  ramsom  falls  therefore  to 
-the  ground. 
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■were  not  safe  in  any  place  of  the  Sijuz,  nor  at  any  season  of 
the  year,  and  henceforth  the  want  of  safety,  and  the  difficulties  and 
expense  of  communication  were  so  great  that  their  commerce  was 
ruined.  If  the  object  of  Mo/zammad  in  planning  this  expedition 
had  been  to  bring  matters  to  a crisis,  he  obtained  it,  for  two 
months  after,  the  battle  of  Badr  was  fought,  which  decided  the 
fate  of  the  ancient  institutions  of  litakkah.  One  of  the  greatest 
advantages  which  Mohammad  had  over  his  enemies,  and  one  of  the 
main  causes  of  liis  success  was,  that  he  was  perfectly  free  from  the 
fetters  which  ancient  habits  imposed  upon  them.  He  could  break 
through  any  law,  through  any  custom,  through  any  preconceived 
notion  of  honor,  alleging  a divine  command  to  counterbalance  public 
opinion.  It  is  true  in  this  instance  he  gave  way  ; but  when  he  grew 
stronger  he  neither  sacrificed  an  advantage  nor  a passion  to  public 
opiuion.  If  necessary  he  justified  his  acts  by  a revelation. 


Literary  and  Miseellaneous  Intelligence. 

The  Jamiary  No.  of  the  Journ.  Asiatique  for  1855  contains  the 
conclusion  of  M.  Defremery’s  paper  on  the  history  of  the  Assassins 
of  Syria.  The  author  is  about  to  publish  a detailed  work  on  the 
Carmathians  of  Persia,  and  he  will  then  enter  into  an  examination 
of  the  religious  dogmas  of  both  these  sects.  M.  Pavie  also  con- 
cludes his  analysis  of  the  Bhoj-prabuudh. 

The  same  periodical  for  February  and  March  opens  with  a lexicon 
compiled  by  M.  de  Saueley  in  justification  of  his  translation  of  the 
Behistan  inscription  published  in  a previous  No.  Then  follows 
a notice  of  the  principal  porcelain  manufactories  in  Japan  by  M. 
Hoifman  with  translation  of  an  extract  from  a Japanese  MS.  in  the 
Leyden  library  which  describes  the  manufactures  of  Imari.  M, 
Wophe  continues  his  ‘Eecherches’  on  the  history  of  the  Mathe- 
matical Sciences  among  the  Arabs,  and  M.  Victor  Langlois  gives  a 
narrative  of  his  Journey  to  Sis,  the  ancient  capital  of  Armenia. 

The  April  No.  continues  Wophe’s  Mathematical  paper.  An 
analysis  with  extracts  is  here  given  of  a Persian  MS.  of  Abul  Wafi 
in  the  Imperial  Library.  The  only  other  original  paper  is  by  M. 
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Gustav  Dugat  on  Hodba,  an  Arab  poet  of  the  1st  century  for  the 
Hegira.  Among  the  ‘ Nouvelles  et  Melanges,’  always  so  interesting  in 
this  Journal,  is  a letter  from  M.  Delaporte  of  the  French  Consulate 
at  Mosal,  in  which  we  find  the  promise  of  a detailed  history  of  that 
city,  the  key  of  Kurdistan.  Another  letter  from  Constantinople 
gives  hope  of  an  edition  of  Eashidoodeen’s  Jamuh-ool  Towarikh,  be- 
ing shortly  published  at  Constantinople. 

The  No.  for  May  and  June  continues  Sanguinetti’s  extracts  from 
Ibn  Aby  Ossaibiiih’s  History  of  Physicians.  The  present  extract 
gives  particulars  of  ten  physicians,  one  of  them  a woman,  who  lived 
before  and  contemporary  with  Mohammad,  or  during  the  reign  of 
the  Ommiade  and  early  Abbasside  Caliphs.  The  next  article  is  by 
Pavie  and  entitled — ‘ Some  observations  on  the  Serpent  Myth  of 
the  Hindus.’  Taking  for  his  text  a bas-relief  in  our  Society’s 
Museum,  representing  the  king  and  queen  of  the  Nagas,  and  another 
from  Egypt  representing  under  the  form  of  serpents,  Jupiter  Serapis 
and  Iseis  Myrionymus,  and  which  is  figured  by  Guiguiault  in  his 
Eeligions  de  I’antiquite,  the  author  points  out  several  striking  ana- 
logies between  Indian  myths  and  Western  traditions,  as  well  biblical 
as  Greek  and  Egyptian.  M.  Cherbonneau  abstracts  from  a MS. 
of  Ibn  Hammud  some  interesting  information  regarding  Obeid  Allah 
the  founder  of  the  Eatimite  dynasty,  and  M.  Belin  with  a few 
remarks  on  the  system  of  instruction  pursued  in  the  Ottoman 
Colleges,  gives  the  text  and  translation  of  an  Idjaye  or  Professor’s 
diploma,  such  as  is  in  use  in  Turkey.  The  No.  concludes  with  a 
notice  by  Eeinaud  of  the  new  Catalogue  of  the  Oriental  MSS.  of 
the  Imperial  Library  of  Paris  now  under  preparation,  and  of  which 
the  1st  vol.  is  to  appear  next  year. 

The  July  No.  of  the  same  Journal  is  entirely  occupied  by  Mohl’s 
Annual  Eeport  which  gives  a full  and  most  interesting  resume  of 
the  labours  of  oriental  scholars  during  1854-55. 

The  3rd  No.  of  the  Zeitschrift  of  the  German  Oriental  Society 
opens  with  Prof.  Eodiger’s  report  for  1854.  Eliigel  notices  certain 
peculiar  methods  of  attaching  dates  to  their  works  in  the  sixteenth 
century  by  copyists  of  Mohammedan  MSS.  Von  Hammer  continues 
his  extracts  from  Saalchi.  Prof.  Pott  of  Halle  follows  with  a philo- 
logical paper,  in  which  he  points  out  where  he  differs  from  Max 
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^luller  in  bis  classification  of  the  Tnraniau  languages,  as  explained 
in  the  letter  written  by  the  latter  for  Bunsen’s  late  work.  Dr.  Levy- 
remarks  on  tlie  Chaldaic  inscriptions  and  vessels  found  by  Layard, 
and  Dr.  Burgsh  continues  his  Egyptian  researches.  The  last 
original  article  consists  of  further  materials  for  the  history  and 
Geography  of  Soodan  contributed  by  the  African  traveller  Dr.  Barth 
and  worked  up  by  Mr.  Ealfe. 

No.  4 of  the  same  Journal  opens  with  a paper  by  Prof.  Stenzler 
on  Indian  trial  by  ordeal.  Hang  continues  his  Zend  researches. 
Prof.  Stiihelin  and  Dr.  Hitzig  complete  the  No.  by  contributions  on 
subjects  bearing  for  the  most  part  on  Hebrew  history.  Among  the 
many  interesting  extracts  from  correspondence,  which  are  published 
in  this  No.  is  a letter  on  the  Chinese  residents  of  Java,  written 
by  the  young  prince  of  Ashantee,  who  has  been  educated  in  Hol- 
land and  Germany,  and  is  now  an  Engineer  in  the  Dutch  service  at 
Buitenzorg. 

The  2nd  and  3rd  part  of  Yol  III.  of  the  ‘ Indische  Studien’  begins 
with  an  Index  to  the  harmonies  and  discrepancies  in  Benfey’s 
edition  of  the  Sama  Veda.  Nearly  all  the  other  contributions  to  the 
No.  are  by  the  learned  and  industrious  editors,  and  nearly  all  bear 
on  the  literature  and  philosophy  of  the  Vedas.  There  is,  however, 
a review  of  Wagoner’s  Essay  on  the  connexion  between  Indian  and 
Greek  fables  and  a translation  by  Spiegel,  of  a paper  by  Wester- 
gaard  on  Ancient  Iranian  Mythology. 

The  1st  No.  of  the  5th  vol.  of  the  Journal  of  the  American 
Oriental  Society  is  entirely  occupied  by  the  Eev.  Mr.  Stoddard’s 
Grammar  of  the  Modern  Syriac  language  as  spoken  in  Oooroomiah, 
Persia  and  Koordistan. 

Prof.  Lassen  will  soon  be  publishing  the  1st  part  of  the  3rd  vol. 
of  his  ‘Indische  Alterthumeskunde.’  We  hear  of  an  English 
translation  of  this  valuable  work  having  been  made  in  London  : if 
published  in  a condensed  and  cheap  form,  so  as  to  admit  of  being 
readily  re-translated  into  the  Indian  vernaculars,  it  would  probably 
meet  with  a large  sale  in  this  country. 

Extract  of  a letter  from  JDr.  Weber,  dated  the  21s^  October,  1855. 

“ E.  Eenan  has  published  in  Paris  an  “ Histoire  des  langues 
Semitiques,”  a work,  which  embodies  all  the  discoveries  of  modern 
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science  and  is  an  important  contribution  to  linguistic  research. 
Eegnier  has  printed  a somewhat  voluminous  book  “ Sur  I’idiome 
des  Vedas,”  which,  although  containing  not  much  that  is  new,  is 
a work  of  patient  enquiry  and  judicious  arrangement.  Barthe- 
lemy  St.  Hilaire’s  work  “ du  Buddhisme,”  is  a good  compilation.  I 
would  draw  your  attention  to  Baustboll’s  very  valuable  . edition,  of 
the  Dhemmapadam,  accompanied  by  Buddhaghosa’s  commentary 
(printed  at  Kopenhagen).  Westergard’s  edition  of  the  Zend  texts 
has  been  also  completed.  Spiegel  is  engaged  in  printing  at  Vienna 
a grammar  of  the  Pehlvi  language.  Aufrecht  is  preparing  a cata-i 
logue  of  the  Sanskrit  MSS.  of  the  Bodleyan  Library.  Eoth’s  and 
Botblingk’s  Sanskrit  dictionary  has  advanced  to  the  letter  ai,  and 
the  first  volume,  containing  the  vowels,  will  probably  be  issued  at 
the  end  of  this  or  the  commencement  of  the  next  year.  Kuhn  has 
attacked  in  his  journal  the  article  in  the  Westminster  Eeview 
(April,  1855)  on  the  above  mentioned  dictionary.  E.  Cartius  has 
just  now  published  a short,  but  interesting  paper  “the  lonians,”  in 
explanation  of  th^  Oriental  elements  in  the  culture  of  the  Greeks.” 

The  Committee  appointed  by  the  Court  of  Directors  to  report  on 
the  Elliott  MSS.  have  recommended  the  publication  of  the  first  3 
vols.  at  once.  These  were  mentioned  in  Dr.  Sprenger’s  notice  two 
years  ago  to  be  ready  for  the  press : the  rest  of  the  materials  it  will 
of  course  take  time  to  examine  thoroughly,  but  the  impression  is, 
we  learn,  that  sooner  or  later  the  whole  work  can  be  published  on 
the  plan  sketched  by  Elliott.  It  may  be  expedient  perhaps  to  omit 
some  of  the  selected  texts,  should  these  be  published  in  the  interim 
at  Agra  or  elsewhere,  but  beyond  this,  it  is  to  be  hoped  the  original 
design  will  not  call  for  alteration.  Morley  has  undertaken  to  super- 
intend the  publication  and  is  to  be  assisted  by  E.  C.  Bayley. 

The  British  Museum  have  not  purchased  the  Stacey  collection  of 
coins.  They  have  already  too  many  duplicates  of  the  same  classes 
that  constitute  the  bulk  of  this  collection  to  justify  the  Trustees 
in  expending  so  large  a sum  in  acquiring  a limited  number  of  valu- 
able novelties.  This  Museum  has  been  getting  rich  lately  in  Indian 
coins,  having  secured  Lord  Auckland’s  and  Major  Cunningham’s 
latest  collections,  besides  making  some  advantageous  purchases  at 
Dr.  Bird’s  (of  Bombay)  auction.  It  has  also  received  several  im- 
portant donations  of  coins  from  this  country. 
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Our  Society’s  Museum  is  the  proper  place  for  the  Stacey  collec- 
tions if  means  could  be  found  for  effecting  the  purchase,  Mr, 
Thomas  valued  the  collection  at  £400,  Major  Cunningham  at  £500. 

A reprint  has  been  demanded  of  Colebrooke’s  Essays,  and  it  is  in 
contemplation  to  publish  a vol.  of  James  Prinsep’s  numismatic 
contributions  to  our  Journal.  This  will  supply  a want  much  felt  by 
students  of  Indian  history,  the  first  seven  vols.  of  our  Journal  not 
being  now  obtainable.  All  the  original  copper  plates  from  which 
these  valuable  essays  were  illustrated  are  in  the  possession  of  Mr, 
H.  T.  Prinsep. 
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OF  THE 

ASIATIC  SOCIETY  OF  BENGAL, 


Eoe  Jantjaet,  1856- 

At  the  annual  general  meeting  of  the  Society  held  on  the  2nd  of 
January,  1856. 

Babu  Ramgopal  Ghose,  Vice-President,  in  the  chair. 

The  Secretary  read  the  following  report. 

Seport. 

The  Council  have  the  satisfaction  of  submitting  their  report  on 
the  operations  of  the  Society  for  the  past  year,  and  in  doing  so,  wish 
to  call  attention  to  the  state  of  its  member-list  which  is  in  every 
respect  satisfactory. 

At  the  close  of  1851  the  number  of  ordinary  members  on  the 
Society’s  list  was  130,  during  1852  this  was  increased  to  138,  the 
elections  of  1853-54  added  17  more,  making  the  total  at  the  begin- 
ning of  the  last  year  155.  Since  that  time  there  has  been  an  acces- 
sion of  13  new  members  while  the  loss  during  that  period  has  been 
2 by  death  and  5 by  retirement,  leaving  on  the  Society’s  roll  at  the 
close  of  the  year  161  members,  of  whom  33  are  absent  from  India. 

The  list  of  honorary  members  has  received  a single  addition 
during  the  year : the  individual  elected  is  the  distinguished  Sanskrit 
scholar.  Raja  Radhakant  Deb. 

Amongst  the  members  lost  by  death  during  the  year  under  review 
the  Council  have  to  name  Major  Genl.  W-  N.  Forbes,  a distin-  ~ 
guished  and  most  zealous  member  and  for  sometime  a V.  P.,  whose 
loss  the  Society  has  recorded  by  a vote  of  respect  to  his  memory 
passed  at  its  ordinary  general  meetiug  in  January  last.  The  only 
other  member  lost  by  death  is  Mr.  G.  C.  Cheap  of  the  Civil  Service. 
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Finance. 


Memo. : 


The  total  of  receipts  for  the 


Contributions, 

Admissions,  

Library, 

Journal, 

Government  Grants, 

Building-,  

Balance  of  1854,  . . 
Miscellaneous,  .... 

however,  include 


Rs.  7,166  0 0 year  as  per  marginal  memo,  ap- 
631  14  0 18,517-14-10  and 

...  ^ 784  8 0 of disbursementsEs. 17,947-15-7, 
l’23o  0 0 leaving  a balance  of  Es.  5G9-15-3 
. ..  5,681  14  5 . favor  of  the  Society  on  the 

year’s  transactions.  The  receipts 
a grant  from  Government  of  Es.  1,200  obtained 


for  the  specific  purpose  of  paving  the  ground  floor  of  the  Museum 
with  Chunar  flag  stones,  and  if  this  sum  be  excluded  from  the 
ordinary  income  of  the  year  as  it  should  be,  the  expenses  will  be 
found  to  have  exceeded  the  receipts  by  Es.  030-0-9.  With  refer- 
ence to  this  excess  of  expenditure  over  income  the  Council  have  to 
observe  that  the  necessity  of  arranging  the  Society’s  collection 
of  fossils  (A)  and  providing  large  glazed 
cases  for  the  Museum  (B.)  and  the  Library 
(C.)  has  involved  heavy  expenses,  which, 
however,  are  not  likely  to  recur. 

The  liabilities  of  the  Society  including  the  estimated  cost  of  the 
last  4 numbers  of  the  Journal  and  its  Index  and  the  new  catalogue 
of  the  Library  amount  to  Es.  2,679-2-4.  To  meet  this,  there  is  an 
available  cash  balance  of  Es.  7,603-2-1  or  nearly  three  times  more 
than  the  liabilities. 

The  outstanding  assets  remain  very  much  the  same  as  at  the  close 
of  1854. 

The  probable  income  and  expenditure  of  the  ensuing  year  may  be 
estimated  as  follows : 


A.  Rs.  229  0 

B.  „ 1,500  0 

C.  „ 552  8 


2,281  8 


Income. 


Contributions, 

• • 

• • 

Es.  8,000 

Government  Grants, 

..  7,368 

By  sale  of  books. 

• • 

900 

Journal, 

. . 

900 

Secretary’s  ofifice. 

16 

Interest  of  Co.’s  Paper, 

20 

17,204 
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Expenditure. 

Establishment, 

..  1,800 

Museum  and  Contingencies,  . . 

. . 7,920 

Journal  7 Nos. 

..  2,500 

Library, 

..  2,200 

Miscellaneous,  including  Building, 

..  1,000 

15,420 


Library. 

The  Library  has  been  enriched  by  the  addition  of  nearly  300 
volumes,  including  a handsome  donation  of  about  80  volumes  from 
the  Eoyal  Academy  of  Turin.  Almost  all  the  old  books  have  been 
rebound  and  some  new  glazed  cases  have  been  provided  for  their 
preservation.  Several  of  the  leading  scientific  periodicals  of  Europe 
have  been  subscribed  for,  and  a reading-room  has  been  opened  for 
the  use  of  members. 

The  new  catalogue  of  the  Library  has  not  yet  been  completed ; 
about  eight  forms  are  still  with  the  printer.  They  will,  however,  it 
is  believed,  be  struck  off  within  a month  and  the  work  published 
by  February  next. 


Museum. 

The  whole  of  the  tertiary  fossils  in  the  Society’s  collection  amount- 
ing to  upwards  of  3,000  specimens  have  been  carefully  arranged 
and  numbered.  Dr.  Falconer,  who  with  the  assistance  of  Dr.  Walker 
kindly  undertook  this  duty  about  the  close  of  the  last  year,  has  left 
to  the  Society  a detailed  catalogue  of  the  collection,  which,  it  is 
hoped,  will  ere  long  be  placed  in  the  hands  of  the  members  in  a 
printed  form. 

The  accessions  of  new  specimens  in  this  department  have  been 
recorded  by  the  Curators  in  their  monthly  reports ; they  include 
amongst  others  several  valuable  donations  of  earths  and  minerals 
from  Upper  Assam  by  Col.  Hannay ; of  geological  specimens  from 
Eajraahal  by  Prof.  Oldham,  and  of  zoological  specimens  from  the 
Somali  country,  by  Lieut.  Speke,  and  from  Rangoon  and  Moulmein 
by  Major  Phayre  and  Mr.  W.  Theobold,  Jr. 
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Journal. 

The  Journal  has  been  published  at  intervals  of  about  two  months, 
and  thus  six  numbers  have  been  issued  during  the  year  : a seventh 
is  nearly  ready  and  will  appear  in  a short  time. 

The  Index,  adverted  to  in  the  last  report,  has  also  been  com- 
pleted, and  will  be  issued  with  the  7th  number. 

Secretary. 

In  July  last  Mr.  Grote  tendered  his  resignation  of  the  office  of 
Secretary,  which  he  had  held  with  so  much  zeal  and  ability  for 
nearly  four  years,  and  the  Council,  as  a temporary  measure,  appointed 
Mr.  H.  V.  Bayley  to  officiate  pending  the  appointment  of  a suc- 
cessor. 

At  the  ordinary  general  meeting  of  the  Society  in  August  last, 
Mr.  Grote  was  solicited  to  continue  to  render  to  the  Society  his 
valuable  services.  He  was  not,  however,  able  to  comply  with  this 
request  owing  to  press  of  public  duties,  and  the  Society  at  the 
November  meeting  passed  a vote  of  thanks  for  the  services  rendered 
to  it  by  that  zealous  and  distinguished  officer. 

At  a subsequent  meeting  Mr.  W.  S.  Atkinson  was  elected  Secre- 
tary. 

Officers. 

The  Council  have  much  pleasure  in  recording  their  satisfaction  at 
the  zeal  and  assiduity  with  which  the  Curators  and  the  Librarian 
continue  to  discharge  their  respective  duties. 

Oriental  Fund. 

The  Bibliotheca  Indica  continues  to  be  conducted  with  unabated 
vigour.  AVithin  the  last  twelve  months  no  less  than  28  Nos.  have 
been  issued  from  the  press.  Of  these  14  are  Arabic  and  the  rest 
Sanskrit,  and  they  include  portions  of  ten  different  works  edited 
severally  by  Mr.  Alfred  von  Kremer  of  the  Austrian  Consulat  at 
Alexandria,  Dr.  Boer,  Mr.  Hall,  Babu  Eajendralal  Mittra  and  the 
Maulavies  of  the  Calcutta  Madressah. 

The  names  of  the  works  are  : — 

1.  A Dictionary  of  Technical  Terms  used  in  the  sciences  of  the 
Musulmans,  edited  by  Moulavies  Mohamed  Wayzh  Abdul  Haqq 
and  Golam  Kadir,  Nos.  108,  109,  118,  129  and  132. 
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2.  A Biographical  Dictionary  of  persons  who  knew  Mohammed, 
edited  by  ditto,  Nos.  106,  111,  123  and  128. 

3.  Waqidy’s  History  of  Mohammed’s  Campaigns,  edited  by  A. 
Von  Kremer,  Nos.  110,  112,  113  and  121. 

4.  Tlie  Surya  Siddhanta  with  its  commentary,  the  Griidhartha 
Prakasaka,  edited  by  P.  E.  Hall,  Esq.  M.  A.  Nos.  105  and  115. 

5.  The  Taittiriya  Brahamana  of  the  Black  Taj  nr  Veda,  edited 
by  Babu  Eajendralal  Mittra,  Nos.  125  and  126. 

6.  The  Taittiriya  Sahhita  of  the  Black  Tajur  Veda,  edited  by 
Dr.  E.  Eoer,  Nos.  117,  119,  122  and  131. 

7.  The  Markandeya  Piu’ana,  edited  by  Rev.  K.  M.  Banerjea, 
Nos.  114  and  127. 

8.  The  Tale  of  Vasavadatta,  by  Snbandhn  with  its  commentary 
entitled  the  Darpana,  edited  by  P.  E.  Hall,  Esq.  M.  A.,  Nos.  116 
and  130. 

9.  The  TJttara  Naishadha  Charita,  edited  by  Dr.  Eoer,  Nos.  120 
and  124. 

10.  Tusy’s  list  of  Shiah  Books,  edited  by  Dr.  A.  Sprenger,  No.  107. 

Of  these,  the  Council  would  especially  draw  attention  to  the  Black 

Yajur,  which  is  the  only  portion  of  the  Vedas  not  available  in  Europe, 
and  which  the  Hon’ble  Court  of  Directors  expressed  a desire 
that  the  Society  should  take  in  hand.  The  Surya  Siddhanta  has 
been  undertaken  on  the  recommendation  of  Prof.  Brockhaus,  and  its 
publication,  it  is  hoped,  will  render  accessible  to  western  criti- 
cism one  of  the  most  ancient  works  on  Hindu  Astronomy.  The 
Naishadha  Charita  or  the  adventures  of  Nala,  king  of  Nishadha, 
forms  one  of  the  six  epic  poems  of  the  Hindus  to  which  they  apply 
the  epithet  “ Maha”  or  the  great  par  excellence.  It  includes  22 
cantos  of  which  the  first  eleven  were  published  in  1836.  By  the 
publication  of  the  concluding  half,  the  Society  has  now  completed 
the  last  of  the  several  unfinished  oriental  works  which  were  trans- 
ferred to  it  by  the  late  General  Committee  of  Public  Instruction. 

Waqidy’s  History  of  Mohammed’s  Campaigns  is  a valuable  contri- 
bution to  Arabic  History,  and  the  interesting  Tale  of  Vasavadatta 
will,  the  Council  believe,  be  welcome  to  the  lovers  of  Oriental 
literature. 
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In  pursuance  of  the  notice  given  by  him  at  the  last  monthly 
meeting,  Capt.  Thuillier  proposed  that  the  question  of  reducing  the 
quarterly  contributions  payable  by  members  be  referred  to  the 
Council  for  careful  examination  and  report,  and  that  the  next  ordi- 
nary general  meeting  be  made  special  for  the  purpose  of  taking 
their  report  into  consideration.  The  motion,  having  been  seconded 
by  Mr.  Grote,  was  carried  unanimously. 

The  meeting  then  proceeded  to  ballot  for  the  Council  and  officers 
for  the  ensuing  year.  Capt.  Thuillier  and  Dr.  Thompson  were 
appointed  Scrutineers  and  at  the  close  of  the  ballot,  the  chairman 
announced  the  following  to  be  the  result. 

Council. 


A.  Grote,  Esq. 

C.  Allen,  Esq. 

Dr.  A.  C.  Macrae. 

C.  Beadon,  Esq. 

Dr.  T.  Thomson. 

Lt.  W.  N.  Lees. 

Dr.  T.  Boycott. 

Capt.  C.  B.  Young. 

H.  Walker,  Esq. 

Babu  Eamaprasad  Eoy. 

Capt.  H.  C.  James. 

W.  S.  Atkinson,  Esq.  SECEEXAKr. 


Sir  James  W.  Colvile,  Kt.  Pbesident. 
Babu  Eamgopal  Ghose, 

Dr.  G.  G.  Spilsbury, 
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STATEMENT 
Abstract  Statement  of  Receipts  and 


CONTEIBUTION 
Received  from  Members, 

Admission  Fee. 

Received  from  new  Admissions,  . 

Libeaet. 

Sale  proceeds  of  Books, 


7,166  0 0 

7,166  0 0 

512  0 0 

512  0 0 

631  14  0 


JOUENAL. 

Sale  proceeds  of,  and  Subscriptions  to,  the 
Journal  of  the  Asiatic  Society,  ..  ..  784  8 0 


Seceetaey’s  Office. 

Transfer  on  account  of  Postage  paid  for  letters 

to  Dr.  Ross  and  charged  under  this  head,. . 18  0 

Discount  on  purchase  of  Postage  Stamps,  . . 1 1.3  3 

Lieut.  Raverty,  refund  of  Postage,  , . 6 8 6 

Syud  Eurmut  Ali,  ditto,  . . . . 0 4 0 


Geneeal  Establishment. 
Fine, 


10  1 9 
0 8 0 


Dr.  J.  T.  Eoss. 

Refund  of  Postage  on  his  account,  . . . . 18  0 


Carried  over,  . . 9,106  7 9 
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Disbursements  for  1855. 
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Contribution. 


E.  Thomas,  Esq.  refund  of  contributions 
ceived  in  excess  of  the  amount  due. 

re- 

96 

0 

0 

Library. 

Salary  of  the  Librarian,  12  months,  at  70  pr. 

m., 

840 

0 

0 

Establishment,  ditto  at  8 ditto,  . . 

96 

0 

0 

Petty  Charges,  ., 

49 

9 

0 

New  Book  Cases, 

552 

8 

0 

New  Mat,.. 

22 

7 

3 

Book  binding. 

441 

8 

0 

Commission  on  sale  of  Books, 

32 

11 

10 

Stationery, 

3 

14 

0 

Postage,  . . 

0 

1 

0 

Freight,  . . 

4 

10 

0 

Lithographing, 

5 

0 

0 

Printing,  . . 

39 

0 

0 

Purchase  of  Books,  . . 

248 

4 

0 

Journal. 

Freight,  . . 

93 

1 

6 

Petty  Chai’ges, 

41 

9 

0 

Lead  Cut,. . 

6 

0 

0 

Colouring  Plates, 

45 

0 

0 

Commission  on  sale  of  Journal,  . . 

6 

2 

9 

Lithographing, 

806 

12 

0 

Printing,  . . 

1,633 

4 

9 

Secretary’s  Ofeice. 

General  Establishment,  12  months,  at  86-8 
per  month, 

1,038 

0 

0 

Secretary’s  Office  Establishment,  at  54 

648 

0 

0 

Petty  Charges, 

26 

12 

9 

Stationery, 

94 

3 

0 

Inward  Postage, 

Purchase  of  Postage  Stamps, 

34 

14 

0 

81 

0 

0 

Freight,  .. 

12 

8 

0 

Lithogi’aphing  Circulars, 

21 

0 

0 

Copying  MSS.,  ..  < 

1 

4 

0 

Engraving  a Seal, 

2 

0 

0 

Printing,  .. 

3 

12 

0 

1,963  5 9 

Dr.  J.  T.  Eoss. 

Paid  Postage  (by  transfer)  on  letters  addressed 

to  him,  ..  ..  ..  ..  ..  180 


Carried  over,. . 7,028  4 10 
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Brought  forward,  . . 9,10G  7 9 

Museum  of  Zoology, 

Eeceived  from  the  General  Treasury,  at  300 
^ pp  month,  . . . . . . 3,600  0 0 

Savings  of  Salary,  . . . . . . 60  0 0 

Fine,  ..  ..  ..  2 10  6 

3,662  10  6 


Museum  of  Economic  Geology. 

Received  from  the  General  Treasury,  at  314 

per  month,  . . . . . . 3,768  0 0 

3,768  0 0 


Vested  Fund. 

Interest  of  Government  Security, 


29  3 7 


Deposits. 


F.  E.  Hall,  Esq.  on  account-current. 

91 

7 

0 

On  account  Spilsbury  Testimonial, 

. . 425 

0 

0 

Rev.  S.  Hislop, 

5 

0 

0 

Raja  Apurbakrishna  Bahadur, 

50 

0 

0 

Major  J.  C.  Hannyngton, 

32 

0 

0 

Major  Loftie, 

16 

0 

0 

Babu  Dwarkanauth  Chatterjee,  . . 

66 

8 

0 

D.  Grant,  Esq., 

32 

0 

0 

H.  PiDDiNGToN,  Esq. 

Refund  of  Freight  paid  on  his  account, 

E.  Thomas,  Esq. 

Refund  of  Postage  paid  on  his  account, 

Lieut.  Ravehty. 

Refund  of  cost  of  paper  purchased  on  his 
account. 

Building. 

By  sale  of  Old  Beams,  . . . . 30  0 0 

Government  Grant  for  paving  the  Society’s 
Rooms  with  stone,  . . ..  ..  1,200  0 0 


Balance  of  1854. 

In  the  Bank  of  Bengal,  ..  ..  5,184  8 4 

Cash  in  hand,  ..  ..  ..  28  13  10 

Inefficient  Balance,  . . 


717 

3 

0 

0 


1,230 


5,213 

468 


15  0 

0 0 
5 0 

5 0 


0 0 


6 2 
8 3 


Carried  over,  . . 24,199  13  3 
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Brought  forward,  . . 7,028  4 10 

Museum  of  Zoology. 

Salary  of  the  Curator,  E.  Blyth,  Esq.  250 
pr.  m.,  12  months,  . . 

House-rent,  40  ditto  ditto. 

Establishment, 

Petty  Charges, 

Contingent  Charges  on  account  of  arranging 
fossils,  . . 

Paid  for  6 Glazed  Cases  for  the  fossils, 

Freight,  .. 

Purchase  of  Stoppered  Bottles,  . . 

Printing,  . . 


Museum  of  Economic  Geology. 

Salary  of  the  Curator,  H.  Piddington,  Esq,,  . . 
Establishment, 

Contingent  Charges,  . . 

Deposits. 

Babu  Eomanauth  Banourjee  on  account  of 
Mr.  E.  Houstoun’s  Deposit,  . , 

F.  E.  Hall’s  do., 

M Kremohlz  for  a portrait  of  Dr.  Spilsbury, 
Messrs.  Mandy  & Co.  for  a guilt  frame  for 
the  above. 


H.  Piddington,  Esq. 

Frieght  paid  on  his  account, 

E.  Thomas,  Esq. 

Postage  Stamps  purchased  on  his  account, 

Lieut.  Baverty. 

Paper  purchased  on  his  account,  . . 

W.  Elliott,  Esq. 

Freight  paid  on  his  account,  , . 

Dadoea  Pundueang,  Esq. 

Freight  paid  on  his  account, 

Eet.  Hislop. 

Postage  Stamps  purchased  on  his  account, 
Messes.  Williams  and  Horgate. 
Books  purchased  on  their  account, 

Eev.  J Wilson. 

Freight  paid  on  his  account. 

Building. 

Sundry  repairs. 

Assessment, 


3,000 

0 

0 

480 

0 

0 

290 

0 

0 

396 

1 

6 

229 

14 

6 

1,500 

0 

0 

27 

4 

0 

20 

0 

0 

60 

0 

0 

3,000 

0 

0 

420 

0 

0 

291 

5 

6 

176 

0 

0 

52 

4 

0 

400 

0 

0 

45 

0 

0 

76  0 

196  14 


6,003  4 0 


3,711  5 6 


67.3  4 0 
3 0 0 

0 5 0 
0 5 0 

2 0 0 
2 8 0 
0 10  0 
11  0 0 
2 8 0 

272  14  0 


Carried  over, 


. 17,711  4 4 
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Brought  forward,  . . 24,199  13  3 


Company’s  Rupees,  24,199  13  3 

Is/  January,  1856. 
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Brought  forward,  ..  17»7n  4 4 

Miscellanious, 


Petty  Charges  on  account  Meetings,  &c.. 
Printing,  Advertising  Meetings,  &c. 

New  Mat, 


201  6 3 
17  1 0 
18  4 0 

236  11  3 


Balance. 

In  the  Bank  of  Bengal, 
Cash  in  hand. 

Inefficient  Balance,  . . 


6,820  13  7 
62  10  7 


5,883  8 2 
368  6 6 


Company’s  Kupees  24,199  13  3 


E.  E. 


W.  S.  Atkinson, 

Secretary, 
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STATEMENT 

Cash.  Abstract  of  the  Oriental 

Sale  of  Oriental  Publications. 

Sale  proceeds  of,  and  subscriptions  to,  the  Bibliothica  Indica,  1,012  15  3 

Vested  Fund. 

Interest  of  Company’s  Paper,  ..  ..  ..  361  1 0 

Pra'keit  Grammar. 

Eeceived  back  from  Babu  Eajendralal  Mittra  by  transfer,. . 50  0 0 

Government  Allowance,  . . . . . . 6,000  0 0 

Custody  of  Oriental  Works. 

Fine,  ..  ..  ..  ..  096 


Carried  over,  . . 7,424  9 9 
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No.  2. 

Fund  for  the  year  1855. 
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Sale  oe  Oeiental  Pdbeications. 


Freight,  . . 

57 

1 

0 

Petty  Charges, 

20 

0 

6 

Stationery, 

9 

0 

0 

Postage, 

20 

9 

0 

Commission  on  sale  of  Books, 

59 

15 

10 

166 

10 

4 

Uttaea  Naishadha. 

Printing  Charges, 

. , 

448 

0 

0 

Copying  of  MSS.  • 

Copying  of  ditto. 

. 

67 

1 

9 

Copying  of  Puea'ns. 

Copying  of  ditto. 

69 

3 

9 

Pea'keit  Geammae. 

Editing  Charges, 

. 

50 

0 

0 

Futooh-ul  Sha'm. 

Printing  Charges, 

. • 

4i4i4i 

4 

0 

Custody  of  Oeiental  Woeks. 

Salary  of  the  Librarian,  Babu  llajendralal 

Mittra  at  30, 

360 

0 

0 

Establishment  at  12,  .. 

144 

0 

0 

Book-binding, 

119 

2 

0 

Petty  Charges, 

23 

15 

6 

Stationery, 

6 

7 

0 

Postage, 

2 

4 

0 

Purchase  of  a copy  of  Ziz  Alogbegi, 

60 

0 

0 

715 

12 

6 

Dictionaey  of  Technical  Teems. 

Printing  Charges, 

1,708 

8 

0 

Editing  Charges, 

588 

0 

0 

2,296 

8 

0 

Biogeaphical  Dictionaey. 

Printing  Charges, 

504 

0 

0 

Editing  Charges, 

249 

8 

0 

753 

8 

0 

Waqidy. 

Postage, 

34 

0 

0 

Freight, 

11 

6 

0 

45 

6 

0 

CoNl^EST  OF  SyEIA. 

Printing  (\.arges. 

. 

783 

0 

0 

ApHOEISMS  of  THE  VeDANTA. 

Printing  Charges, 

. • 

298 

6 

0 

Carried  over,  . . 6,137  12  4 
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Brought  forward,  . . 7,424  9 9 

Black  Yajue  Veda. 

Eeceived  back  (by  transfer)  from  Dr.  E.  Eber,  the  sum 

advanced  to  him,  ..  ..  ..  ..  100  0 d 


Lalita  Vistaea. 

Eeceived  back  (by  transfer)  from  Biibu  Eajendralal  Mittra,  220  0 0 


Black  Yajoe  Bea'hmana. 

Eeceived  back  (by  transfer)  from  Babu  Eajendralal  Mittra,  330  0 0 
Balance  of  1854. 

In  the  Bank  of  Bengal,  ..  ..  1,985  11  8 

Cash  in  hand,  ..  ..  ..  45  6 11 

2,031  2 7 

Inefficient  Balance,  . . . . . . . . 5 0 0 

Company’s  Eupees,  10,110  12  4 


ls<  January,  1856. 
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Black  Yajue  Veda. 
Printing  Charges, 

Tust’s  List. 

Printing  Charges, 

Editing  ditto, 

SUETA  SiDDHA'NTA. 
Postage, 

Printing  Charges, 

Lalita  Vistaea. 

Editing  Charges, 

Chaitanta  Chandeodaya. 
Printing  Charges, 
Va'savadatta'. 

Postage, 

Bibliotheca  Indica. 
Freight, 

Postage, 

Black  Yajue  Bra'hmana. 
Editing  Charges, 

Balance. 

In  the  Bank  of  Bengal, 

Cash  in  hand. 

Inefficient  Balance,  . . 


Brought  forward,  ..  6,137  12  4 
. . 228  6 0 


516  0 0 
32  0 0 

548  0 0 


22  4 0 
224  0 0 

246  4 0 


220  0 0 


249  4 0 


3 2 0 


129  0 6 
5 13  0 

134  13  6 


. . 330  0 0 


. . 1,064  0 8 
19  9 10 

1,083  10  6 

929  8 0 


Company’s  Eupees,  10,110  12  4 


E.  E, 


W.  S.  Atkinson, 

Secretary, 
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LIST  OF  ORDINARY  MEMBERS 

or  THE 


ASIATIC  SOCIETY  OE  BENGAL. 

Tlie  * clistinguisLes  uon-subscribiiig  Members. 


*Anderson,  Lieufc.~Col.  VY.  Bengal  Artillery,  England. 

Abbott,  Major  J.  Bengal  Artillery,  Isbapur. 

Avdall,  J.  Esq.,  Calcutta. 

Allen,  C.  Esq.  B.  C.  S.,  Calcutta. 

Atkinson,  TY.  S.  Esq.,  Calcutta. 

Banerjee,  Rev.  K.  M.  Professor,  Bishop’s  College,  Sibpur. 

Batten,  J.  II.  Esq.  B.  C.  S.,  Alinorab. 

Beaufort,  F.  L.  Esq.  B.  C.  S.,  Chittagong. 

Birch,  Col.  R.  J.  H.,  Calcutta. 

Bogle,  Lieut. -Col.  Sir,  A.  Tenasserim  Provinces. 

Blagrave,  Capt.  C.  S.  26th  Regt.  B.  N.  L,  Traus-Sntledge  Provinces, 
Barlow,  Sir  R.  Bart,  B.  C.  S.,  Calcutta. 

*Brodie,  Capt.  T.  5th  Regt.  B.  N.  I.,  Europe. 

Beckwith,  J.  Esq.,  Calcutta. 

Burgess,  Lieut.  F.  J.  17th  Regt.  B.  N.  I.,  Pellibheet. 

Baker,  Lieut.-Col.  "VY.  E.  Bengal  Engineers,  Calcutta. 

Blundell,  E.  A.  Esq.,  Singapore. 

Beadon,  C.  Esq.  B.  C.  S.,  Calcutta. 

Byug,  Ilon’ble  Capt.  R.  B.  P.  62nd  Regt.  B.  N.  L,  Cherra  Punji, 
Cossiah  Hills. 

Bayley,  H.  V.  Esq.  B.  C.  S.  Calcutta. 

^Benson,  Lieut.-Col.  R.  Europe. 

Boycott,  T.  Dr.  B.  M.  S.,  Calcutta. 

Bushby,  O.  A.  Esq.  B.  C.  S.,  Hyderabad. 


o 
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Bivar,  vLieut.  H.  S.  18th  Eegt.  B.  N.  I.,  Northern  Cachar. 
Campbell,  Dr.  A.,  B.  M.  S.,  Darjeeling. 

Colvile,  Hon’ble  Sir  J.  W.,  Calcutta. 

Colvin,  J.  E.  Ilon’ble  B.  C.  S.  Nynee  Tal. 

Colvin,  B.  J.  Esq.,  B.  C.  S.,  Calcutta. 

*Colvin,  J.  H.  B.  Esq.  B.  C.  S.,  Europe. 

Colebrooke,  E.  Esq.,  Calcutta. 

♦Cust,  E.  N.  Esq.  B.  C.  S.  Europe. 

*Christison,  A.  Esq.  B.  M.  S.,  Europe. 

Cunliffe,  C.  W.  Esq.,  B.  C.  S.,  Bareily. 

Chapman,  C.  Esq.,  B.  C.  S.,  Bhagalpur. 

Dwarkdnath  Basu,  Babu,  B.  M.  S.,  Gurudaspur. 

Dalton,  Capt.  E.  S.  9th  Eegt.  B.  N.  I.,  Assam. 

Dickens,  Capt.  C.  H.,  Calcutta. 

Drummond,  E.  Hon’ble,  B.  C.  S.,  Calcutta. 

Elliott,  W.  Esq.,  M.  C.  S.,  Vizagapatam. 

Edgwortb,  M.  P.  Esq.,  B.  C.  S.,  Jullunder. 

Edmonstone,  G.  E.  Esq.  B.  C.  S.,  Calcutta. 

Elphinstone,  Lieut.  N.  W.  4th  Eegt.  B.  N.  I.,  Peshawur. 
Frith,  E.  W.  G.  Esq.,  Jessore. 

*Falconer,  H.  Dr.  B.  M.  S.  F.  E.  S.,  Europe. 

Fytche,  Capt.  A.  70th  Eegt.  B.  N.  I.,  Arracan. 

Fayrer,  J.  Dr.  B.  M.  S.,  Lucknow. 

Freelling,  G.  H.  Esq.  B.  C.  S.,  Hamirpur. 

Gubbins,  C.  Esq.  B.  C.  S.,  Allighur. 

Govindacbandra  Sen,  Babu,  Calcutta. 

Grote,  A.  Esq.,  B.  C.  S.,  Calcutta. 

Gray,  J.  J.  Esq.,  Maldah. 

Grant,  D.  Esq.  B.  C.  S.,  Agra. 

Grapel,  W.  Esq.,  Calcutta. 

^Gladstone,  W.  Esq.,  Europe. 

Hodgson,  B.  H.  Esq.  B.  C.  S.,  Darjeling. 

Hopkinson,  Capt.  H.  70th  Eegt.  B.  N.  I.,  Arracan. 

Houstoun,  E.  Esq.  B.  C.  S.,  Calcutta. 

Hannyngton,  Major  J.  C.  24th  Eegt.  B.  N.  I.,  Chota  Nagpur, 
Heatly,  S.  G.  T.  Esq.,  Delhi. 

Hall,  F.  E.  Esq.  M.  A.,  Ajmere. 
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*Huffnagle,  C.  Esq.,  Europe. 

Hamilton,  E.  N.  C.  Sir  Bart.  B.  C.  S.,  Indore. 

Hamilton,  E.  Esq.,  Calcutta. 

Hearsay,  Brigr.  Genl.  J.  B.  lOth  Eegt.  Light  Cavalry,  Mooltan. 
Hayes,  Capt.  E.  C.  C.  66th  Eegt.  B.  N.  I.,  Lucknow. 

Halsey,  W.  S.  Esq.  B.  C.  S.,  Gorruckpur. 

Herschel,  W.  J.  Esq.  B.  C.  S.,  Eajshayi. 

Haughton,  Capt.  J.  C.  Moulmein. 

Hichens,  Lieut.  W.  Bengal  Engineers. 

Hossain  Ally  Mohammed,  Ex- Ameer  of  Scinde,  Calcutta. 
Isharipersad,  Eaja,  Benares. 

Jenkins,  Lieut.- Col.  E.,  Assam. 

Jerdon,  T.  C.  Esq.  M.  M.  S.,  Saugor. 

* Jackson,  W.  B.  Esq.,  Europe. 

*Jackson,  L.  S.  Esq.,  Mauritius. 

*Johnstone,  J.  Esq.,  Europe. 

James,  Capt.  H.  C.  32nd  Eegt.  B.  N.  I.,  Calcutta. 

Jadava  Krishna  Sinha,  Baku,  Calcutta. 

*Kay,  Eev.  W.,  Europe. 

Kabiruddin  Shah  Bahadur,  Sasseram. 

*Laidlay,  J.  W.  Esq.,  Europe. 

Loch,  G.  Esq.  B.  C.  S.,  Purneah. 

*Loch,  T.  C.  Esq.  B.  C.  S.,  Europe. 

Lawrence,  Col.  Sir  K.  C.  B.,  Ajmere. 

Layard,  Capt.  E.  P.  19th  Eegt.  B.  N.  I.,  Berhampur. 

Lees,  Lieut.  W.  H.  42nd  Eegt.  B.  N.  I.,  Calcutta. 

Low,  Major-Genl.  Hon’ble  J.,  Calcutta. 

Loftie,  Lieut. -Col.  M.  L.,  Almorah. 

Lushington,  E.  A.  Esq.  B.  C.  S.  Calcutta. 

Legeyt,  P,  "W.  Esq.,  Bombay  C.  S.  Calcutta. 
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Abstract  of  the  Residts  of  the  Sourlg  Meteorological  Observations 
taken  at  the  Surveyor  General's  Offee,  Calcutta, 
in  the  month  of  July,  1855. 

Latitude  22°  33'  1"  North.  Longitude  88°  20'  34"  East. 

feet. 

Height  of  the  cistern  of  the  Standard  Barometer  above  the  level  of  the  Sea,  18.1 1 
Daily  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Date. 

Mean  Height  of 
the  Barometer 
at  32°  Faht. 

Ranee  of  the  Barometer 
during  the  day. 

Mean  Diy  Bulb 
Thermometer. 

Range  of  the  Tempe- 
rature during 
the  day. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

0 

0 

0 

0 

1 

Sunday. 

2 

29.460 

29.518 

29.417 

0.101 

81.3 

84.2 

78.3 

5.9 

3 

.504 

•591 

.444 

.147 

81.3 

86.0 

78.8 

7.2 

4 

.627 

.696 

.557 

.139 

80.1 

87.0 

78.0 

9.0 

5 

.657 

.701 

.585 

.116 

81.7 

87.4 

76.2 

11.2 

6 

.611 

.668 

.550 

.118 

80.9 

83.8 

78.6 

5-2 

7 

.572 

.626 

.505 

.121 

83.8 

90.0 

80,8 

9.2 

8 

Sunday. 

9 

.488 

.548 

.409 

.139 

83.5 

89.5 

80.4 

9.1 

10 

.416 

.479 

.3.37 

.142 

81.6 

87.6 

78.5 

9.1 

11 

.441 

.535 

.386 

.149 

80.6 

84.8 

78.2 

6.6 

12 

.556 

.637 

.506 

.131 

81.2 

85.4 

78.5 

6.9 

13 

.619 

.632 

.560 

.122 

82.8 

88.0 

78.7 

9.3 

14 

.641 

.68.5 

.578 

.107 

83.1 

86.2 

80.6 

5.6 

15 

Sunday. 

16 

.508 

.589 

.435 

.154 

83.3 

92.2 

80.3 

11.9 

17 

.439 

.483 

.373 

.110 

83.2 

87.7 

80.4 

7.3 

18 

.458 

.556 

.404 

.152 

82.0 

85.0 

79.4 

5.6 

19 

.567 

.617 

.522 

.095 

80.6 

84.0 

78.0 

6 0 

20 

.590 

.641 

.526 

.115 

82.7 

86.7 

79.0 

7.7 

21 

.620 

.670 

.545 

.125 

83.7 

89.7 

80.2 

9.5 

22 

Sunday. 

23 

.526 

.580 

.444 

.136 

83.0 

89.2 

80.3 

8.9 

24 

.470 

.518 

.396 

.122 

82.2 

87.4 

80.2 

7.2 

25 

.427 

.481 

.348 

.133 

83.6 

88.6 

80.6 

8.0 

26 

.434 

.506 

.379 

.127 

84.6 

90.2 

81.2 

9.0 

27 

.491 

.515 

.434 

.111 

83.2 

88.8 

81.0 

7.8 

28 

.463 

.514 

.334 

.120 

81.7 

84.2 

78.2 

6.0 

29 

Sunday. 

30 

.440 

.492 

.392 

.100 

82.2 

84.6 

80.3 

4.3 

31 

.433 

.477 

.379 

: 

.098 

82.4 

87.5 

80.6 

6.9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Tteaulta  of  the  Tfourlg  Meteorological  Observations 
at  the  Surveyor  General’s  Office,  Calcutta, 
in  the  month  of  July,  1855. 


, &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon.  (Continued.) 


Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Va- 
pour in  a Cubic  foot 
of  Air. 

Additional  weight  of 
vapour  required  for 
complete  saturation. 

Mean  degree  of  Hu- 
midity complete  sa- 
turation being  uuity. 

o 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

1.7 

78.7 

2.6 

0.961 

10.35 

0.89 

0.921 

1.9 

78.4 

2 9 

.9.12 

.25 

.99 

.912 

2.0 

77.1 

3.0 

.913 

9.86 

.98 

.910 

2.8 

77.5 

4.2 

.925 

.96 

1.41 

.876 

1.7 

78.3 

2 6 

.949 

10.22 

0.88 

.921 

2.6 

79.9 

3.9 

.998 

.69 

1.41 

.883 

2.5 

79.7 

3.8 

.992 

.63 

.37 

.886 

1.9 

78.7 

2.9 

.961 

.35 

0.99 

.913 

1.8 

77.9 

2.7 

.937 

.10 

.91 

.917 

2.2 

77.9 

3.3 

.937 

.10 

1.11 

.901 

3.2 

78.0 

4.8 

.940 

.09 

.66 

.859 

2.9 

78.7 

4.4 

.961 

.33 

.53 

.871 

3-2 

78.5 

4.8 

.955 

.25 

.68 

.859 

3.2 

78.4 

4.8 

.952 

.21 

.68 

.859 

2.8 

77.8 

4.2 

.934 

.05 

.42 

.876 

1.9 

77.7 

2.9 

.931 

.04 

0.97 

.912 

2.6 

78.8 

3.9 

.964 

.36 

1.36 

: .884 

3.2 

78.9 

4.8 

.967 

.37 

.70 

.859 

2.3 

79.5 

3.5 

.986 

.57 

.25 

.894 

1.6 

79.8 

2.4 

.995 

.71 

0.83 

.928 

2.6 

79.7 

3.9 

.992 

.63 

1.40 

.884 

3.7 

79.0 

5.6 

.970 

.37 

2.02 

.837 

2.5 

79.4 

3.8 

.983 

.54 

1.35 

.886 

2.0 

78.7 

3.0 

.961 

.35 

.02 

.910 

1.9 

79.3 

2.9 

.979 

.53 

1 

.01  1 

.912 

1.8 

79.7 

2.7 

.992  1 

.66 

0.95  1 

.918 

i our. 

Mid- 

ight. 

] 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

^oon. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Results  of  the  Sourly  Meteorological  Observations 
at  the  Surveyor  General's  Offiee,  Calcutta, 
in  the  month  of  July,  1855. 


of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon.  (Continued.) 


Range  of  the  Barometer  for 
each  hour  during 
the  Month. 

Mean  Dry  Bulb  Thermo- 
meter. 

Range  of  the 
Temperature  for  each 
hour  during  the 
Month. 

Max. 

1 Min. 

[ 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

o 

29.690 

29.429 

0.261 

81,1 

82.1 

79.4 

2.7 

.681 

.423 

.258 

80.8 

81.9 

78.8 

3.1 

.675 

.407 

.268 

80.5 

81.7 

78.4 

3.3 

.668 

.392 

.276 

80.2 

81.8 

78.4 

3.4 

.659 

.386 

.273 

80.0 

81.4 

78.0 

3.4 

.679 

.396 

.283 

79.7 

81.2 

78.0 

3.2 

.690 

.410 

.280 

79.6 

81.2 

78.4 

2.8 

.701 

.428 

.273 

80.1 

82.0 

76.6 

5.4 

.693 

.445 

.248 

81.2 

83.6 

78.2 

5.4 

.685 

.450 

.235 

82.0 

85  4 

78.4 

7.0 

.692 

.448 

.244 

83.4 

87.6 

79.4 

8.2 

.691 

.435 

.256 

84,5 

88.5 

79  6 

8 9 

.672 

.411 

.261 

85.6 

89.6 

79.7 

9,9 

.649 

.385 

.264 

86.0 

90.0 

79.9 

10.1 

.632 

.372 

.260 

85.2 

89.5 

81.1 

8.4 

.630 

.347 

.283 

85.1 

92.2 

80.2 

12.0 

.613 

.337 

.276 

84.2 

90.2 

78  6 

11.6 

.624 

.340 

.284 

83.7 

89.8 

78.8 

11.0 

.63.5 

.357 

.278 

83.1 

85.8 

78.8 

7.0 

.652 

.374 

.278 

82.5 

84.9 

78  6 

6.3 

.679 

.394 

.285 

82.2 

84.2 

79.0 

5.2 

.689 

.407 

.282 

82.0 

83.6 

78.8 

4-8 

.696 

.420 

.276 

81.7 

83.0 

79.0 

4.0 

.696 

.425 

.271 

81,4 

82.7 

79.6 

3.1 

IV 
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Abstract  of  the  Itesiilts  of  the  ITourlg  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  July,  1855. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon.  (Continued.) 


Hour. 

Mean  Wet  Bulb  Thermo- 
meter, 

Dry  Bulb  above  Wet.  1 

1 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a Cubic  foot  of  Air. 

Additional  Weight  of  Va- 
pour required  for  com- 
plete saturation. 

Mean  degree  of  Humidity 
complete  saturation  be- 
ing unity. 

1 

0 

0 

o 

o 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

1 

light. 

i-79.5 

J 

1.6 

78.7 

2.4 

0.961 

10.37 

0.80 

0.928 

1 

79.3 

1.5 

78.5 

2.3 

.955 

.31 

.76 

.931 

2 

79.2 

1.3 

78.5 

2.0 

.955 

.31 

.67 

.939 

3 

78.9 

1.3 

78.2 

2 0 

.946 

.21 

.67 

.938 

4 

78  8 

1.2 

78.2 

1.8 

.946 

.21 

.60 

.944 

5 

78.6 

l.l 

78.0 

1.7 

.940 

.15 

.57 

.947 

f) 

78.5 

1.1 

77.9 

1.7 

.937 

.12 

.57 

.947 

7 

78.8 

1,3 

78.1 

2.0 

.943 

.18 

.66 

.939 

8 

79.4 

1.8 

78.5 

2.7 

.955 

.29 

.92 

.918 

9 

79-8 

2.4 

78.6 

3.6 

.958 

.30 

1.24 

.893 

10 

80.3 

3.1 

78.7 

4.7 

.961 

•31 

.65 

.862 

11 

80.9 

3.6 

79.1 

5.4 

.973 

• 42 

.93 

.844 

Noon. 

81.4 

4.2 

79.3 

6.3 

.979 

.46 

2.30 

.820 

1 

81.7 

4 3 

79.5 

6.5 

.986 

.51 

.40 

.814 

2 

81.3 

3.9 

79.3  . 

5.9 

.979 

.46 

•15 

.830 

3 

81.3 

3.8 

79.4 

.5.7 

.OS'S 

.49 

.08 

.835 

4 

80.6 

3.6 

78.8 

5.4 

.964 

.34 

1.90 

.845 

5 

80.5 

3.2 

78.9 

4.8 

.967 

.37 

.70 

.859 

6 

80.3 

2.8 

78.9 

4.2 

.967 

.39 

•47 

.876 

7 

80.0 

2.5 

78.7 

3-8 

.961 

.33 

•31 

.887 

8 

79.8 

2,4 

78.6 

3.6 

.958 

.30 

.24 

.893 

9 

79.8 

2.2 

78.7 

3.3 

.961 

.35 

.12 

.902 

10 

79.7 

2.0 

78.7 

3.0 

.961 

.35 

.02 

.910 

11 

79.6 

1.8 

78.7 

2.7 

.961 

.35 

0.92 

.918 

Meteorological  Ohservations. 
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Abstract  of  the  Itesults  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta, 
in  the  month  of  July,  1855. 


Solar  radiation,  Weather,  &c. 


CO 

fi 

Max.  Solar 
radiation. 

Rain. 

Prevailing  direction 
of  the  Wind. 

General  Aspect  of  the  Sky. 

1 

2 

0 

Sunday, 

Inches. 

E.  or  S.  or  S.  E. 

Sunday. 

Cloudy  and  also  raining  at  4 A.  M. 

3 

1.76 

S.  E.  or  N.  E.  or  S. 

Cloudy  and  constantly  raining. 

4 

1.10 

S.  or  S.  W. 

Cloudy  and  occasionally  raining. 

5 

, , 

0.34 

S. 

Cloudy  and  also  raining  between  5 & 9 

6 

1.42 

S.  or  S.  W.  or  S.  E. 

A.  M, 

Cloudy  and  constantly  raining. 

7 

125.5 

0.42 

S. 

Cloudy  and  also  raining  between  3 and  4 

8 

Sunday. 

0.80 

A,  M. 

Sunday. 

9 

117.2 

S.  or  N.  E. 

Cloudy  with  occasional  rain. 

It) 

3.42 

E.  or  S.  W. 

Ditto. 

11 

1.16 

S.  E.  or  S. 

Cloudy  and  constantly  raining. 

12 

0.62 

S.  or  S.  E. 

Cloudy  and  also  rain  before  sun  rise. 

13 

S.  E.  or  S. 

Cloudy. 

14 

* , 

S.  or  S.  E. 

Ditto. 

15 

16 

Sunday. 

W.  Ol’N.TV.  or  N.  OrE. 

Sunday. 

Cloudy  with  occasional  rains. 

17 

0.54 

E.  or  N.  or  S.  E. 

Cloudy. 

18 

0.88 

E.  or  S. 

Cloudy  with  heavy  rains  before  sun  rise. 

19 

0.48 

N.  E.  or  S.  E. 

Cloudy  with  rain  till  9 a.  m. 

20 

, , 

E.  or  S.  E. 

Cloudy. 

21 

0.26 

S.  E.  or  N.  E.  or  E. 

Cloudless  till  5 a.  m.  cloudy  afterwards, 

22 

23 

Sunday. 

0.46 

N.  E.  or  N.  or  E. 

also  drizzling  at  2 p.  m. 
Sunday, 

Cloudy  and  also  raining  at  4 p.  m. 

24 

0.68 

N.  E.  orN.  N.  E. 

Cloudy  with  occasional  rains. 

25 

, , 

N.  E. 

Cloudy  and  raining  at  p.  m. 

26 

0.24 

N.  E. 

Cloudy  and  also  drizzling  at  1 p.  m. 

27 

0.75 

N.  E.  or  E. 

Cloudy  and  also  raining  between  Noon 

28 

0.60 

E or  S. 

and  3 p.  m. 

Cloudy  and  constantly  raining. 

29 

Sunday. 

1.23 

S.  S.  W.  or  S. 

Sunday. 

30 

^ , 

0.43 

Cloudy  and  constantly  raining. 

31 

•• 

1.59 

S. 

Ditto. 

M Cirri,  '^i  Cirro-strati,  '^i  Cumuli,  ri_i  Cumulo-strati,  Wi  Nimbi,  — i Strati^ 
'^i  Cirro-cumuli. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  August,  1855. 

Latitude  22°  33'  1"  North,  Longitude  88°  20'  3-i"  East. 

feet 

Height  of  the  Cistern  of  the  Standard  Barometer  above  the  Level  of  the  Sea  18.11. 


Daily  Means,  &c.  of  the  Observations,  and  of  the  Hygrometrical  elements 
dependent  thereon. 


o V 
^ ^ 
i "a 

Range  of  the  Barometer 
during  the  day. 

)iy  Bulb 
mometer. 

Range  of  the  Tempera- 
ture  during  the  day. 

Date. 

— §J 
C « ^ 

S 

Max. 

Min. 

Diff. 

Mean  1 
Tlier) 

Max. 

Min. 

Diff. 

Inches 

Inches. 

Indies. 

Inches. 

0 

0 

0 

0 

1 

29.449 

29.499 

29.388 

0.111 

80.7 

81.4 

79.9 

1 5 

2 

.466 

.512 

.423 

.089 

80.8 

85.0 

77.8 

7.2 

3 

.437 

.478 

.376 

.102 

79.5 

81.2 

77.8 

2.4 

4 

.437 

.497 

.389 

.108 

82.1 

85.6 

79.8 

5.8 

5 

6 

Sunday. 

.509 

.554 

.470 

.084 

83.3 

87.8 

78.0 

9.8 

7 

.511 

.563 

.451 

.112 

84  2 

89.2 

81.4 

7.8 

8 

.528 

.577 

.479 

.098 

82.6 

89.6 

78.6 

110 

9 

.555 

.611 

.492 

.119 

83.4 

87.4 

80.6 

6.8 

10 

.632 

.713 

.551 

.162 

85.1 

90.8 

81.3 

9.5 

11 

.699 

.755 

.642 

.113 

84.6 

90.1 

81.0 

9.1 

12 

13 

Sunday, 

.599 

.651 

.543 

.108 

85.6 

91.5 

80.2 

11.3 

14 

.651 

.712 

.610 

.102 

87.3 

92.6 

83.2 

9.4 

15 

.720 

.783 

.673 

.110 

87.5 

93.2 

84.2 

9.0 

16 

.733 

.795 

.645 

.150 

86.5 

92.4 

82.6 

9.8 

17 

.681 

.739 

.598 

.141 

85.9 

90.8 

82.8 

8.0 

18 

.593 

.647 

.498 

.149 

85.9 

91.3 

79.0 

12.3 

19 

20 

Sunday. 

.575 

.632 

.496 

.136 

83.6 

89.0 

79.6 

10.0 

21 

.531 

.590 

.471 

.119 

84  1 

89.3 

81.4 

7.9 

22 

.485 

.538 

.381 

.157 

81.8 

85.8 

79.7 

6.1 

23 

.477 

.541 

.426 

.115 

83.1 

88.2 

80.0 

8.2 

24 

.535 

.613 

.481 

.132 

83.0 

86.8 

80.4 

6.4 

25 

.567 

.624 

.497 

.127 

83.4 

88.4 

79.7 

8.7 

26 

27 

Sunday 

.522 

.568 

.451 

.117 

83.9 

88.7 

80.8 

7.9 

28 

.552 

.612 

.501 

.111 

83.4 

88.0 

80.2 

7.8 

29 

.618 

.681 

.567 

.114 

82.7 

87.8 

80.2 

7.6 

30 

.665 

.710 

.611 

.099 

82.8 

86.6 

80.3 

6.3 

31 

.694 

.765 

.622 

.143 

83.5 

87.8 

80.0 

7.8 

Meteorolorjical  Olservations. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
tahen  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  Axigust,  1855. 

Daily  Means,  &c.  of  the  Observations  and  of  the  Hygroraetrical  elements 
dependent  thereon.  (Continued.) 


Date. 

Mean  Wet  Bulb  Ther- 
mometer. 

Dry  Bulb  above  Wet. 

Computed  Dew  Point. 

Dry  Bulb  above  Dew 
Point. 

Mean  Elastic  force  of 
Vapour. 

Mean  Weight  of  Vapour 
in  a cubic  foot  of  air. 

Additional  weight  of  Va- 
pour required  for  com- 
plete saturation. 

Mean  degree  of  Humi- 
dity, complete  satura- 
tion  being  unity. 

0 

0 

o 

0 

Inches. 

T.  gr. 

T.  gr. 

I 

79.1 

1.6 

78.3 

2.4 

0.949 

10.24 

0.80 

0.928 

2 

78.5 

2.3 

77.3 

3.5 

.919 

9 90 

1.17 

.894 

3 

77.8 

1.7 

76.9 

2.6 

.908 

.80 

0.86 

.919 

4 

79.6 

2.5 

78.3 

3.8 

.949 

10.20 

1.31 

.886 

5 

Sunday. 

6 

80.6 

2.7 

79.2 

4.1 

.979 

.48 

.45 

.878 

7 

81.3 

2.9 

79.8 

4.4 

.995 

.66 

.58 

.871 

8 

80.1 

2.5 

78.8 

3.8 

.964 

.36 

.32 

.887 

9 

80.9 

2.5 

79.6 

3.8 

.989 

.60 

.36 

.886 

10 

81.4  ■ 

3.7 

79.5 

5.6 

.986 

.53 

2.04 

.838 

11 

81.4 

3.2 

79.8 

4.8 

.995 

.64 

1.75 

.859 

12 

Sunday. 

13 

81.8 

3.8 

79.9 

5.7 

.998 

.65 

2.11 

.835 

14 

81.7 

5.6 

78.9 

8.4 

.967 

.30 

3.11 

.768 

15 

82.7 

4.8 

80.3 

7.2 

1.011 

.76 

2.73 

.798 

16 

81.8 

4.7 

79.4 

7.1 

0.983 

.47 

.63 

.799 

17 

81.8 

4.1 

79.7 

6.2 

.992 

.59 

.28 

.823 

18 

82.2 

3.7 

80.3 

5.6 

1.011 

.78 

.09 

.838 

19 

Sunday. 

20 

79.9 

3.7 

78.0 

5.6 

0.940 

.07 

1.96 

.837 

21 

80.8 

3.3 

79.1 

5.0 

.973 

.42 

.79 

.853 

22 

80.1 

1.7 

79.2 

2.6 

.976 

.50 

0.90 

.921 

23 

80.7 

2.4 

79.5 

3.6 

.986 

.57 

1.29 

.891 

24 

80.5 

2.5 

79.2 

3.8 

.976 

.48 

.34 

.887 

25 

79.9 

3.5 

78.1 

5.3 

.943 

.12 

.84 

.846 

26 

Sunday. 

27 

81.2 

2.7 

79.8 

4.1 

.995 

.66 

.47 

.879 

28 

80.5 

2.9 

79.0 

4.4 

.970 

.42 

-.54 

.871 

29 

80.2 

2.5 

7H.9 

3.8 

.967 

.39 

.33 

.887 

30 

80.3 

2.5 

79.0 

3.8 

.970 

.42 

.33 

.887 

31 

80.6 

2.9 

79.1 

4.4 

.973 

.45 

.55 

.871 

Meteorological  Observations. 
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Abstract  of  the  Results  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  August,  1855. 

Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon. 


Hour. 

1 Mean  Height  of  the  Ba- 
1 rometer  at  32°  Faht. 

Range  of  the  Barometer  for 
each  hour  during 
the  month. 

1 Mean  Dry  Bulb  Thermo^ 
1 meter. 

Range  of  the  Temper 
, ature  for  each  hour 
during  the  month. 

Max. 

Min. 

Diff. 

Max. 

Min. 

Diff. 

Inches. 

Inches. 

Inches. 

Inches. 

o 

0 

0 

0 

Mid- 

night. 

1 29.584 

29.762 

29.446 

0.316 

81.9 

85.4 

77.8 

7.6 

“l 

.570 

.746 

.419 

.327 

81.6 

85.1 

77.9 

7.2 

2 

.558 

.735 

.410 

.325 

81-5 

85.0 

78.0 

7 0 

3 

.548 

.728 

.400 

.328 

81.3 

84.9 

78.0 

6.9 

4 

.545 

.723 

.388 

.335 

81.2 

84.8 

78.0 

6.8 

6 

.556 

.729 

.401 

.328 

81.2 

84.4 

78.2 

6-2 

6 

.572 

.745 

.428 

.317 

81.0 

84  2 

78.2 

6.0 

7 

.587 

.763 

.446 

.317 

81.5 

85.0 

78.0 

7.0 

8 

.602 

.790 

.454 

.336 

82.9 

87.0 

78.7 

8 3 

9 

.612 

.795 

.468 

.327 

84.2 

88.6 

78.8 

9.8 

10 

.617 

.794 

.475 

.319 

85.5 

90.4 

79.2 

11.2 

11 

• 608 

.777 

.476 

.301 

86.5 

91.6 

80.6 

11.0 

Noon. 

..'593 

.768 

.451 

.317 

87.3 

92.4 

81.2 

11.2 

1 

.574. 

.741 

.437 

.304 

87.5 

92.3 

80.4 

11.9 

2 

.551 

.742 

.405 

.307 

87.0 

92.6 

80.0 

12.6 

3 

..'531 

.690 

.394 

.296 

86.9 

93.2 

80.0 

13.2 

4 

.517 

.673 

.378 

.295 

86.1 

91.8 

80.2 

11.6 

5 

.514 

• 674 

.376 

.298 

85.6 

90.7 

79.7 

11.0 

6 

.529 

.685 

.392 

.293 

84.6 

89.6 

79.4 

10.2 

7 

.549 

• 709 

.409 

.300 

83.5 

88.0 

78.6 

9.4 

8 

.574 

• 747 

.427 

.320 

83.1 

87.4 

78  6 

8.8 

9 

.592 

•758 

.450 

.308 

82.6 

86.6 

78.0 

8.6 

10 

.606 

•777 

.457 

.320 

82.3 

86.4 

77.9 

8.5 

11 

.606 

•783 

.460 

.323 

82.1 

85.6 

77.8 

7.8 

Meteorological  Observations. 
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Abstract  of  the  Sesults  of  the  Moitrlg  Meteorological  Observations 
taken  at  the  Surveyor  General's  Office,  Calcutta, 
in  the  month  of  August,  1855. 


Hourly  Means,  &c.  of  the  Observations  and  of  the  Hygrometrical  elements 
dependent  thereon.  (Continued.) 


O 

a 

<u 

03 

c 

f & 
0) 

Q 

o 

03 

u 

5 

o c 

S' 75 

of  Va- 
r com- 

'Ll 

o 

> 

o 

-Q 

o 

° 

° 0 

4-J  0 . 

^ ^ a 
.2 

Zu  2 

Hour. 

:3 

> 

O 

03 

o 

o 

-...a 

■Sj.g 

S g-s 

0 cS 
03  • 

o 

"S 

03 

^ . 

o 

03 

L>-  ^ 

' C5  03 
C i-  to 
0 t-  03 

Si'S  •'iP 

03  — C3 

'a  &. 

ca 

a. 

c g" 

c => 

--  S 

c g M 

s g 

>% 

3 

s.s 

:g  0-  p- 

Q 

s 

Q 

s 

1 

O 

0 

0 

0 

Inches. 

T.  gr. 

T.  gr. 

Mid- 

night. 

1^80.0 

1.9 

79.0 

2.9 

0.970 

10.44 

1.00 

0.913 

1 

79.9 

1.7 

79.0 

2.6 

.970 

.44 

0.90 

.921 

2 

79.9 

1.6 

79.1 

2.4 

.973 

.49 

.82 

.927 

3 

79.7 

1.6 

78.9 

2.4 

.967 

.43 

.81 

.928 

4 

79.7 

1.5 

78.9 

2.3 

.967 

.43 

.78 

.930 

5 

79.6 

1.6 

78.8 

2.4 

.964 

.40 

.81 

.928 

6 

79.6 

1.4 

78.9 

2.1 

.967 

.43 

.71 

.936 

7 

79.8 

1.7 

78.9 

2.6 

.967 

.41 

.90 

.920 

8 

80.5 

2.4 

79.3 

3.6 

.979 

.51 

1.28 

.891 

9 

80.9 

3.3 

79.2 

5.0 

.976 

.45 

.79 

.854 

10 

81.2 

4.3 

79.0 

6.5 

.970 

.35 

2.37 

.814 

11 

81.6 

4.9 

79.1 

7.4 

.973 

.38 

.72 

.792 

Noon. 

82.0 

5.3 

79.3 

8.0 

.979 

.42 

.99 

.777 

1 

81.9 

5.6 

79.1 

8.4 

.973 

.36 

3.13 

.763 

2 

81.8 

5.2 

79.2 

7.8 

.976 

.39 

2.90 

.782 

3 

81.9 

5.0 

79.4 

7.5 

.983 

.45 

.80 

.789 

4 

81.6 

4.5 

79.3 

6.8 

.979 

.44 

.51 

.806 

5 

81.4 

4.2 

79.3 

6.3 

.979 

.46 

.30 

.820 

6 

81.0 

3.6 

79.2 

5.4 

.976 

.4.5 

1.94 

.843 

7 

80.6 

2.9 

79.1 

4.4 

.973 

.4.5 

.55 

.871 

8 

80.6 

2.5 

79.3 

3.8 

.979 

.51 

.35 

.886 

9 

80.1 

2.5 

78.8 

3.8 

.964 

.36 

.32 

.887 

10 

80.1 

2.2 

79.0 

3.3 

.970 

.44 

.14 

.902 

11 

80.1 

2.0 

79.1 

3.0 

.973 

.47 

.04 

.910 

X 
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Abstract  of  the  Resztlts  of  the  Hourly  Meteorological  Observations 
taken  at  the  Surveyor  OeneraVs  Office,  Calcutta, 
in  the  month  of  August,  1855. 


Solar  radiation,  Weather,  &c. 


I Date.  1 

1 

Max  Solar 
radiation. 

Rain. 

Prevailing  direction 
of  the  Wind. 

General  Aspect  of  the  Sky. 

1 

0 

Inches. 

0.20 

S.  W.  or  S. 

Cloudy  and  drizzling  occasionally. 

2 

, * 

S.  W.  or  S.  or  S.  E. 

Cloudy  and  raining  or  drizzling  occa* 

3 

0.36 

S.  W.  or  S. 

sionally. 

Cloudy  and  raining  or  drizzling  occa- 

4 

S.  W. 

sionally. 

Cloudy. 

5 

6 

Sunday. 

0.50 

0.80 

S.  W.  or  W. 

Cloudy  and  raining  between  2 Sc  8 a.m. 

7 

0.52 

Calm  or  w.  or  s.w.  or 

Cloudy  and  rain  at  2 Sc  9 p.  m . 

8 

0.41 

S.  W.  [s.  s.  w. 

Cloudy  and  raining  occasionally. 

9 

• • 

• • 

S.  W.  or  S.  S.  W. 

Cloudy. 

10 

S.  or  S.  W. 

Ditto. 

11 

. , 

0.10 

S.  or  S.  W. 

Cloudy  and  a shower  of  rain  at  5 p.  m. 

12 

13 

Sunday. 

126.0 

0.46 

0.61 

S.  or  S.  W. 

Scattered  clouds  and  also  rain  at  mid- 

14 

124.8 

S.  W. 

night  and  1 a.  m. 
Scattered  clouds. 

15 

130.0 

_ _ 

S.  W.  or  variable. 

Scattered  M or  c>i. 

1C 

135.0 

S. 

Scattered  till  7 p.  m.  cloudless  after- 

17 

125.4 

S. 

wards. 

Cloudless  till  6 a.  m.  scattered  r>i  or 

18 

115.0 

2.30 

S.  or  S.  W^.  or  S.S.E. 

■^i  afterwards. 

Cloudy  and  raining  between  9 Sc  1 1 a.  m. 

19 

20 

Sunday. 

125.0 

0.37 

S.  or  S.  W.  or  N.  E. 

Scattered  clouds  also  drizzling  at  9 p.m. 

21 

120.0 

N.  E. 

Scattered  clouds  of  various  kinds. 

22 

1.35 

Calm  or  W. 

Cloudy  and  drizzling  between  11a.  m. 

23 

0.10 

W.  or  E.  or  S.  E. 

and  7 P M. 

Cloudy  and  raining  at  5 F.  M. 

24 

, , 

E.  or  S.  E.  or  S. 

Scattered  <^i  or  i. 

25 

133.0 

S.  E.  or  S. 

Scattered 

26 

27 

Sunday. 

126.0 

0.32 

E.  or  N.  E. 

Scattered  or  r'i  also  raining  at  3 p.m. 

28 

0.60 

E.  or  N.  E. 

Scattered  ''i  and  itill  7 a.  m.  cloudy 
afterwards,  also  raining  at  3 p.  m. 

29 

, . 

1.31 

N.  E.  or  E. 

Cloudy  and  constantly  raining. 

30 

130.0 

0.62 

E. 

Cloudy  and  constantlv  raining. 

31 

•• 

0.14 

E.  S.  E.  orE.  orS.E. 

Scattered  r>i.  or  i or  ''i. 

\i  Cirri,  i cirro  strati,  cumuli,  r\-i  cumulo  strati,  V'-i  nimbi,  — i strati, 
Vv  cirro  cumuli. 
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Meteorological  Register  kept  at  the  Office  of  the  Secretary  to  Oo- 
vernment,  N.  W.  P.  Agra,  for  the  month  of  June,  1855. 


Maximum  pressure  observed  at  9.50  a.  m. 


Date, 

Barometer. 

Temperature. 

Direction  of  Wind. 

Quantity  of  Rain. 

Aspect  of  the  Sky. 

Of  Marcury, 

Of  Air. 

Wet  Bulb, 

1 

29.1.55 

98.0 

97.8 

75.0 

W. 

Clear. 

2 

29.169 

98.5 

9S.2 

75.6 

W. 

Ditto. 

3 

29.249 

100.0 

99.8 

79.5 

N.  W. 

Ditto. 

4 

29.231 

100.8 

100.9 

78.5 

N.  W. 

Ditto. 

5 

29.209 

101.5 

101.4 

73.5 

N.  W. 

Ditto. 

6 

29.181 

102.8 

103.3 

73.0 

N.  W. 

Ditto. 

7 

29.127 

104.3 

103.9 

74.0 

N.  W. 

Ditto. 

8 

29.117 

104.0 

105.0 

70.0 

N.  W. 

Ditto. 

9 

29.191 

100.9 

101.3 

69.5 

N. 

Ditto. 

10 

29.193 

103.1 

103.0 

71.8 

N.  W. 

Ditto. 

11 

29.155 

106.6 

106.7 

68.5 

W. 

Ditto. 

12 

29.151 

104.9 

105.0 

75.0 

s.  w. 

Ditto. 

13 

29.145 

97.9 

98.0 

78.4 

w. 

Ditto. 

14 

29.137 

98.9 

98.9 

97.4 

w. 

V-  scattered. 

15 

29.201 

94.0 

94.0 

78.0 

E. 

0-  ditto. 

16 

29.223 

93.7 

93.9 

77.0 

E, 

ditto. 

17 

29.145 

100.6 

101.5 

78.5 

N.  W. 

Clear. 

18 

29.167 

97.8 

97.2 

80.5 

E. 

Ditto.’ 

19 

29.189 

90.5 

85.7 

74.0 

E. 

Vt-  towards  east. 

20 

29.139 

93.9 

93.9 

82.0 

E. 

r>-  scattered  all  over. 

21 

29.173 

86.0 

84.8 

77.9 

W. 

Vv-  all  over. 

22 

29.193 

92.3 

93.0 

82.0 

N.  E. 

c>-  very  few  scattered. 

23 

29.165 

94.0 

94.5 

83.0 

N.  E. 

scattered. 

24 

29.107 

98.5 

98.8 

79.0 

N.  W. 

Clear. 

25 

29.137 

100.0 

100.0 

81.4 

N.  W. 

scattered. 

26 

29.097 

101.0 

101.2 

81.4 

N.  W. 

ditto. 

27 

29.015 

97.6 

98.0 

82.4 

S,  W. 

ditto. 

28 

29.069 

93.5 

92.5 

82.5 

N.  E. 

ditto. 

29 

29.041 

86.0 

85.5 

81.6 

E. 

1.55 

^ all  over. 

30 

29.027 

90.5 

91.1 

84.2 

S.  E. 

scattered. 

Mean. 

29.149 

97.7 

97.6 

77.5 

1.55 

Barometer  Observations  corrected  for  Capillarity  only. 
. f \ Cirus. 

•3  I Cirro  strata. 

•S  Cumuli. 

S.  I Cumulo  strata. 

^ (^Vi_  Nimbi  or  Nimbus. 


QJ 

C3 

Q 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Meteorological  Register  Icept  at  Agra. 


Register  kept  at  the  OJJice  of  the  Secretary  to  Go- 
, N.  W.  P.  Agra,  for  the  month  of  June,  1855. 


Observations  at  apparent  Noon. 


Temperature. 

Direction  of  Wind. 

Quantity  of  Rain. 

Aspect  of  the  Sky. 

Of  Mercury. 

Of  Air. 

j Wet  Bulb. 

101.5 

100.6 

75.5 

N.  W. 

Clear. 

103.5 

103.5 

76.0 

S.  W. 

rv-  scattered. 

102.9 

102.9 

82.0 

N.  W. 

Clear. 

105.5 

104.2 

78.2 

N.  W. 

Ditto. 

105.8 

106.2 

75.5 

N.  W. 

Ditto. 

107.8 

108.0 

73.0 

N.  W. 

Ditto. 

108.1 

107.8 

74.0 

N.  W. 

Ditto. 

107.6 

108.4 

72.4 

N.  W. 

Ditto. 

103.9 

163.5 

70.0 

N.  W. 

Ditto. 

107.0 

107.0 

75.4 

W. 

Ditto. 

110.8 

111.0 

69.7 

N.  W. 

Ditto. 

108.6 

107.8 

76.0 

W. 

Ditto. 

1 02.3 

102.8 

78.4 

W. 

Ditto. 

102.0 

102.0 

78.5 

N.  W. 

Ditto. 

97.5 

97.5 

78.7 

E. 

rv.  scattered. 

95.8 

95.0 

77.5 

E. 

rv  ditto. 

102.8 

103.5 

80. 

N.  W. 

Ditto. 

100.8 

101.0 

80.2 

E. 

Clear. 

88.9 

86.5 

77.0 

E. 

Vv  all  over. 

9.5.5 

95.5 

82.0 

E. 

Vv_  scattered  all  over. 

89.5 

89.2 

78.5 

N.  W. 

all  over. 

95.0 

95.5 

81.3 

N.  E. 

scattered 

96.5 

98.0 

81.5 

S.  E. 

ditto. 

103.0 

103.4 

79.5 

N.  W. 

Clear. 

99.5 

95.5 

80.4 

S. 

V>  all  over. 

102.4 

103.0 

81.4 

w. 

<v-  scattered. 

99.9 

100.0 

82.5 

w. 

V\_  ditto. 

95.0 

94  6 

81.6 

N.  E. 

Vv-  ditto. 

87.0 

85.3 

82.0 

S. 

Vs-  all  over. 

92.8 

92.3 

84.4 

S.  E. 

'rv.  scattered. 

100.9 

100.3 

78.1 

Meteorological  'Register  Icept  at  Agra. 
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Meteorological  Register  Icept  at  the  Office  of  the  Secretarg  to  Go- 
vernment, N.  W.  P.  Agra,  for  the  month  of  June,  1855. 


Minimum  pressure  observed  at  4 p.  m. 


a 

o 

1 Barometer. 

Temperature. 

Maximum  and 
Minimum. 

Aspect  of  the 
Sky 

Direction  of  Wind. 

j Quantity  of  Rain. 

Of  Mercury. 

Of  Air. 

Wet  Bulb. 

1 

j Maximum. 

Minimum. 

Mean. 

1 

29.051 

106.9 

105.6 

76.2 

107.0 

89.0 

98.0 

Clear. 

N.  W. 

2 

29.093 

105.2 

104.4 

76.4 

105.0 

91.3 

98.15 

3 

29.137 

106.0 

105.4 

80.4 

106.0 

90.0 

98.0 

Clear. 

N.  W. 

• • 

4 

29.121 

108.8 

108.0 

79.0 

109.0 

92.0 

100.5 

rv-  scattered. 

N.  W. 

« • 

5 

29.087 

110.2 

110.4 

74.0 

110.0 

90.0 

100.0 

6 

29.089 

111.0 

110.0 

72.8 

110.5 

90. 

100.25 

Clear. 

N.  W. 

. , 

7 

29.045 

112.0 

111.5 

74.2 

111.5 

94.4 

102.95 

scattered. 

N.  W. 

, * 

8 

29.049 

111.9 

11J.3 

72.9 

111.5 

93.7 

102.6 

Clear. 

N. 

• • 

9 

29.131 

109.5 

108.4 

72.4 

109.2 

83.8 

96.5 

Ditto. 

N.  W. 

• • 

10 

29.101 

111.9 

111.6 

71.4 

111.5 

83.7 

97.6 

Ditto. 

W. 

, , 

11 

29.057 

115.0 

114.9 

71.5 

114.5 

86.0 

100.25 

Ditto. 

N.  W. 

12 

29.077 

112.0 

111.0 

75.3 

111.5 

92.0 

101.75 

Ditto. 

W. 

13 

29.041 

108.1 

107.5 

78.4 

108.0 

94.0 

101.0 

Ditto. 

s. 

, , 

14 

29  009 

106.5 

105.5 

79.4 

106.0 

92.0 

99.0 

O'-  scattered. 

s. 

15 

29.105 

102.0 

102.5 

81.4 

102.2 

85.5 

93.85 

rr-  ditto. 

E. 

• • 

16 

29.099 

104.0 

104.0 

77.5 

105.0 

85.8 

95.4 

Ditto. 

N.  E. 

17 

29.033 

108.5 

108.0 

78.8 

108.0 

90.0 

99.0 

Clear. 

N. 

. . 

18 

29.073 

105.7 

106.4 

83.4 

106.0 

90.5 

98.25 

Ditto. 

E. 

• • 

19 

29.071 

93.5 

92.5 

77.1 

92.5 

84.0 

88.25 

Hazy. 

20 

29.021 

98.9 

98.9 

82.0 

99. 

83.5 

91.25 

Clear,  [over. 

E. 

e • 

21 

29.061 

95.8 

95.8 

80.0 

96.0 

83.0 

89.5 

or-  scattered  all 

S.  E. 

, , 

22 

29.093 

98.0 

98.7 

82.2 

99.0 

84.0 

91.5 

Vi  scattered. 

N.  E. 

23 

29.023 

102.8 

102.3 

81.1 

102.0 

86.8 

94.4 

Clear. 

N.  W. 

24 

28.999 

108.8 

108.5 

77.4 

108.0 

90.8 

99.4 

oi-  scattered. 

N.  W. 

. • 

25 

29.025 

97.9 

97.0 

80.4 

100.0 

93.0 

96.5 

Vx-  all  over. 

W. 

, * 

26 

28.973 

106.7 

107.0 

81.5 

106.8 

89.7 

98.25 

o-  scattered. 

w. 

27 

28.925 

90.9 

88.4 

82.0 

100.0 

87.5 

93.75 

all. 

S.  E. 

28 

28.961 

94.9 

94.5 

80.8 

95.5 

85.5 

90.5 

''O'-  scattered. 

E. 

* , 

29 

28.977 

89.9 

89.4 

83.0 

90.0 

77.5 

83.75 

'o'-  ditto. 

S.  E. 

30 

28.999 

85.8 

84.9 

81.6 

92.0 

81.0 

86.5 

''O'-  all  over. 

N.  W. 

1.12 

Mean. 

28.717 

101.9 

105.4 

78.1 

104.7 

88.0 

96.22 

« ' 

1.12 
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Meteorological  Register  kept  at  the  Office  of  the  Secretary  to  Go- 
vernment N.  W.  P.  Agra,  for  the  month  of  July,  1855. 


Maximum  pressure  observed  at  9.50  a.  m. 


Date, 

Barometer. 

Temperature. 

Direction  of  Wind. 

Quantity  of  Rain. 

Aspect  of  the  sky. 

Of  Mercury.  , 

Of  Air. 

1 

Wet  Bulb. 

1 

29.055 

87.5 

88.5 

83.2 

N.  E. 

scattered. 

2 

29.027 

82.8 

82.8 

80.5 

N. 

0.22 

all  over. 

3 

28.971 

84.8 

85.4 

80.9 

N.  E. 

0.12 

scattered. 

4 

29.071 

84.2 

84.5 

81.0 

S.  E. 

^ all  over. 

5 

29.155 

85.9 

86.3 

82.1 

N. 

scattered. 

6 

29.139 

87.6 

87.8 

83.2 

N.  E. 

, , 

Vv_  ditto. 

7 

29.143 

87.7 

87.8 

84.2 

W. 

Vs_  ditto. 

8 

29.105 

86.2 

86.4 

83.0 

W. 

V>_  ditto. 

9 

29.093 

84.8 

85.2 

82.0 

W. 

W ditto. 

10 

29.071 

86.0 

86.5 

81.5 

N.  E. 

0.27 

Vl.  ditto. 

11 

29.079 

85.6 

86.0 

82.5 

S.  E. 

0.22 

ditto. 

12 

29.083 

86.5 

86.6 

81.4 

E. 

0.17 

Vi_  ditto. 

13 

29.061 

84.9 

85.5 

79.5 

S.  E. 

Vi  ditto. 

14 

29.217 

86.6 

86.9 

80.5 

s.  w. 

* , 

Vi_  ditto. 

15 

29.205 

86.0 

86.5 

80.2 

N.  E. 

ditto. 

16 

29.137 

87.0 

87.6 

80.2 

W. 

V\_  ditto. 

17 

29.063 

83.0 

82.0 

79.0 

w. 

, * 

Vi  all  over. 

18 

29.085 

83.3 

81.0 

79.0 

E. 

Vi_  ditto. 

19 

29.115 

85.0 

86.0 

81.0 

N.  E. 

0.12 

V>_  scattered. 

20 

29.125 

83.5 

84.0 

80.5 

E. 

0.67 

V_  all  over. 

21 

29.167 

83.2 

84.0 

81.0 

S.  E. 

V\-  ditto. 

22 

29.169 

81.5 

81.5 

80.0 

. * 

Vv-  ditto. 

23 

29.177 

81.0 

81.0 

79.3 

S.  W. 

. * 

ditto. 

24 

29.087 

79.6 

79.4 

78.7 

S.  W. 

0.52 

ditto. 

25 

29.115 

81.8 

83.0 

81.2 

S.  E. 

0.82 

V-i-  ditto. 

26 

29.109 

83.9 

84.2 

81.2 

0.52 

Vv-  scattered. 

27 

29.175 

84.9 

85.3 

81.9 

S.  W. 

ditto. 

28 

29.117 

85.2 

85.5 

81.9 

W. 

V\_  ditto. 

29 

29.105 

83.4 

83.8 

81.8 

N.  W. 

Vv-  all  over. 

30 

29.093 

85.9 

85.7 

80.8 

W. 

* , 

scattered. 

31 

29.085 

85.9 

85.0 

79.5 

W. 

•• 

Hazy. 

Mean. 

29.109 

84.7 

84.9 

82.3 

3.65 

Barometer  Observations  corrected  for  Capillarity  only. 
^ \ Cirus. 

"o  1 Cirro  strata. 

•g  .{  Cumuli. 

>>  I Cumulo  strata, 

L Nimbi  or  Nimbus. 


iS 

Q 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Register  kept  at  the  Office  of  the  Secretarg  to  Oo- 
■,  N.  W.  P.,  Agra,  for  the  moiith  of  July,  1855. 


Observations  at  apparent  Noon. 


Temperature. 

Direction  of  Wind. 

Quantity  of  Rain. 

Aspect  of  the  sky. 

p 

s 

s 

o 

1 

Of  Air. 

Wet  Bulb. 

90.0 

90.9 

83.0 

E. 

scattered. 

82.5 

82.0 

80.0 

N. 

0.17 

all  over. 

85.9 

87.0 

82.5 

E. 

, , 

Vi  scattered. 

86.7 

87.3 

82.4 

E. 

ditto. 

88.5 

89.4 

83.1 

N.  E. 

all  over. 

89.0 

89.7 

84.0 

N.  E. 

scattered. 

89.9 

90.5 

85.0 

W. 

^ ditto. 

86.0 

85.3 

81.9 

N. 

, , 

Vi_  all  over. 

86.0 

86.5 

82.5 

N. 

Vv_  ditto. 

86.9 

87.8 

81.6 

E. 

\n_  ditto. 

88.0 

88.5 

83.4 

S.  E. 

W scattered. 

87.6 

87.5 

81.0 

E. 

* , 

Vv-  ditto. 

86.8 

86.5 

79.0 

N.  E. 

Vi_  ditto. 

86.8 

87.0 

8U.0 

S.  W. 

W ditto. 

88.2 

88.5 

80.9 

N.  E. 

o-  ditto. 

89.0 

89.0 

80.5 

S.  W. 

Vi  ditto. 

80.8 

80.5 

78.8 

s.  w. 

all  over. 

82.9 

82.5 

80.3 

E. 

0.28 

ditto. 

86.5 

86.6 

81.0 

N.  E. 

^ scattered. 

86.5 

87.4 

82.6 

E. 

all  over. 

86.0 

86.0 

81.7 

S.  E. 

ditto. 

82.0 

82.0 

80.4 

S.  W. 

^ ditto. 

83.5 

84.0 

80.4 

S.  W. 

V>_  ditto. 

82.3 

82.8 

80.4 

W, 

, , 

V\_  ditto. 

82.3 

81.9 

80.3 

s.  w. 

0.22 

Vv.  ditto. 

87.2 

87.7 

82.5 

w. 

Vv.  ditto. 

83.0 

■ 81.7 

80.4 

w. 

0.72 

V>_  ditto. 

86.9 

88.2 

82.5 

N.  W. 

Vi_  scattered. 

81.3 

84.5 

82.0 

N.  W. 

0.84 

all  over. 

88.9 

88.9 

82.0 

w. 

^ scattered. 

88.0 

88.0 

80.8 

w. 

•• 

Hazy. 

86.0 

86.0 

81.5 

2.23 

SVl 


Meteorological  Begister  kept  at  Agra. 


Meteorological  Begister  kept  at  the  Office  of  the  Secretary  to  Go- 
vernment, iV^.  W.  P.  Agra,  for  the  month  of  July,  1855. 


Minimum  pressure  observed  at  4 p.  m. 


Date. 

Barometer. 

Temperature. 

Maximum  and 
Minimum. 

Aspect  of  tbe 
Sky. 

Direction  of  Wind. 

Quantity  of  Rain. 

Of  Mercury. 

Of  Air. 

1 Wet  Bulb. 

1 

Maximum. 

Minimum. 

Mean. 

1 

28.989 

84.5 

84.0 

81.2 

90.5 

80.0 

85.25 

all  over. 

E. 

0.62 

2 

28.969 

82.8 

82.0 

80.0 

84.0 

79.9 

81.95 

V>-  ditto. 

N.  W. 

0.27 

3 

28.891 

87.6 

88.1 

82.1 

88.0 

79.0 

83.5 

scattered. 

S.  E. 

0.12 

4 

29.025 

89.0 

89.3 

82.3 

89.0 

79.8 

84.4 

'rv-  ditto. 

E. 

, , 

5 

29.075 

83.5 

84.6 

82.0 

89.5 

80.8 

85.15 

'rv-  all  over. 

W. 

6 

29.055 

85.8 

84.4 

84.0 

89.5 

80.9 

85.2 

ditto. 

W. 

2.17 

7 

29.049 

87.7 

87.4 

84.5 

90.5 

80.3 

85.5 

ditto. 

W. 

8 

29.041 

83.0 

83.0 

81.0 

86.0 

80.0 

83.0 

Vx.  ditto. 

W. 

0.22 

9 

29.009 

86.8 

86.8 

83.2 

86.5 

78.0 

82.25 

Vi_  ditto. 

N.  W. 

10 

28.959 

88.9 

88.5 

82.5 

88.5 

78.0 

83.25 

V\_  ditto. 

E. 

. . 

11 

28.979 

88.0 

87.5 

83.6 

88.0 

79.8 

83.9 

Vi_  scattered. 

S.  E. 

04.7 

12 

29.001 

89.6 

89.9 

81.5 

89.5 

77.5 

83.5 

Vx-  ditto. 

E. 

13 

29.015 

88.9 

89.0 

81.0 

88.9 

79.8 

84.35 

ditto. 

N.  E. 

14 

29.165 

88.5 

88.4 

80.0 

88.5 

79.0 

83.75 

V\-  ditto. 

W. 

* , 

15 

29.105 

91.0 

91.2 

82.0 

91.0 

80.5 

85.75 

ri-  ditto. 

N. 

, , 

16 

29.031 

92.0 

91.8 

82.4 

92.0 

80.0 

86.0 

Vi-  ditto. 

W. 

17 

29.993 

81.9 

82.0 

79.6 

82.0 

79.5 

80.75 

V\-  all  over. 

s.  w. 

0.69 

18 

28.989 

86.8 

87.2 

81.6 

87.4 

79.5 

83.45 

'vx-  ditto. 

w. 

, , 

19 

29.011 

84.0 

83.5 

80.5 

87.0 

77.5 

82.25 

scattered. 

E. 

, , 

20 

29.071 

82.0 

82.2 

80.5 

86.0 

77.5 

81.95 

all  over. 

S. 

1.17 

21 

29.069 

81.0 

81.6 

79.4 

85.5 

78.5 

82.0 

ditto. 

s.  w. 

0.87 

22 

29.119 

82.9 

82.9 

80.4 

82.5 

78.0 

80.25 

''v-  ditto. 

s.  w. 

. , 

23 

29  033 

84.0 

8.).0 

81.0 

84.5 

77.8 

81.15 

scattered. 

N.  W. 

24 

29.009 

82.0 

80.9 

79.4 

84.0 

79.9 

81.95 

all  over. 

W. 

25 

29.029 

81.5 

81.5 

79.5 

81.5 

77.0 

79.25 

Vx_  ditto. 

N.  W. 

26 

29.041 

81.5 

80.6 

79.4 

88.0 

76.5 

82.75 

\a_  ditto. 

N. 

0.12 

27 

29.087 

87.9 

87.9 

82.8 

87.0 

78.5 

82.75 

Vi_  ditto. 

W. 

28 

29.035 

91.8 

92.3 

84.6 

91.5 

79.0 

85.25 

Vx  scattered. 

N.  W. 

, * 

29 

28.997 

89.9 

90.2 

84.5 

89.5 

79.0 

84.25 

ditto. 

N.  W. 

30 

29.033 

92.0 

92.4 

83.0 

91.5 

80.2 

85.85 

Vx_  ditto. 

W. 

31 

29.017 

91.3 

91.1 

80.8 

90.5 

80.0 

85.25 

Vx_  ditto. 

W. 

•• 

Mean. 

29.030 

86.6 

89.5 

81.6 

87.6 

79.0 

83.39 

6.72 

